


PPECAUSE A SWEDISH photographer, 
Lennart Nilsson, practices Camera magic, 
vou and | enjoy in this issue a microscopic 

lock inte the magic of the body's immune svs- 

tem. Of course it’s not magical. It's very real, 
and it has always been there doing its healing. 

We just haven't known much about it. 

With new imaging technology married to 
large computers, doctors are now able to ex- 
plore with amazing accuracy the inner work- 
ings of our bodies without a single scatpel cut. 
These noninvasive diagnostic tools, as they are 
called, are tagged with names as incomprehen- 
sible to the layman as a physician's handwrit- 
ing ON A prescription. 

For example: DSA—digital-subtraction 
angiography—produces  three-dimensional 
pictures of our blood vessels that can show 
prestroke indicators inside the brain. PET— 
pasitron-emission tomography—uses — short- 
lived radioisotopes to reveal brain functions 
and possibly new wavs to block cancer pain. 
MRi—magnetic-resonance imaging—helps 
distinguish cancerous from healthy tissue. 

The Soctety’s néw book The Incredible Ma- 
chine utilizes many of these imaging technol- 
ogies to show and explain the human body. 

Yet even for an informed patient, sick and in 
need of help, sterile hospitals with their high- 
tech machines can seem as remote and forbid- 
ding as Dr, Frankenstein's castle, But they are 
not creating monsters, they are destroying 
them. Monsters such as brain tumors—some- 
times invisible even to the surgeon's eye—can 
be located, photographed in three-dimensional 
color, and removed from healthy brain tissue 
by laser with an accuracy of only ten microns— 
one-eighth the thickness of this page. 

The United States leads the world in ad- 
vanced medical technology, Lf the staggering 
costs of medical care, compounded by massive 
malpractice awards, don't force both patients 
and doctors overseas, medicine will become a 
leading industry and a prime source of foreign 
exchange. The U.S. Department of Com- 
merce estimates that the export of medical 
equipment and supplies alone—not counting 
treatment of foreign nationals—will exceed 5.7 
billion dollars in 1986, nearly double alcoholic 
beverages and tobacco products combined. 

What is certain is that medical science has 
mace a better and longer life for the least of us 
than was enjoyed by the greatest and the rich- 
est kings of old. | | 
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Our Immune System: | 

The Wars Within 702 
An anny of special ceils on continuous 
search-and-destroy missions guords the body 
against disease—but cancer, rhewmatoid ar- 
thritis, and the deadly AIDS virus prove 
mighty enemies, Peter Jaret reports on. the 
battlefront. Photographs by Lennart Nilsson, 


Australia’s Tea and 

Sugar Train 737 
You can get almost anything—from beer to 
sermons—when this freight rolls into teolot- 
ed towns on the bleak Nullarbor Plain. Erla 
Zwingle and photographer William Albert 
Allard ride the outback rails. 


The World of Tolstoy Tos 
With broad vision and sympathy for all man- 
kind, this Russian literary giant wrote novels 
for the ages and helped mold the ideas of 
Mahatma Gandhi and Martin Luther King, 
Jr. Peter T. White: and photographer Sam 
Abell visit shrines of his Uterary tabors. 


Tracking the Elusive 

Snow Leopard 793 
Solitary Aunter of Himalayan sfopes, the 
snow leopard is one of earth's rarest lorge 
cats. By rodio signals, Rodney Jackson and 
Darla Hillard follow the carnivores. through 
Nepal's rugged Langu Gorge. 

Bikini— 

A Way of Life Lost §13 
Can the citizens of Bikini Atolli—evacuated 
from this atomic test site 40 years ago—ever 
return to their Pacific island home? William 
5. BI0s investigates their options, and James 
P. Bloir photographs thetr plight. 


COVER: A female snow leopard takes her 
own picture os she triggers a hidden camern, 


THE AATIONAL GHG RAPT MAGALINE 
Te (OUR AL. CH 
THE MATIONAL GHCRRAPEIC SOCIETY 
FOCHDES) [AEE 


701 


OUR 
IMMUNE SYSTEM 


Besieged by a vast array 
of invisible enemies, 
the human body enlists 
a remarkably complex corps 
of internal bodyguards 
to battle the invaders. 
They can cleanse the lungs 
of foreign particles, 
rid the bloodstream 
of infectious microorganisms, 
and weed tissue of renegade 
cancer cells. 


By PETER JARET 
Photographs by LENNART NILSSON 
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A breathtaking 
succession of 
discoveries in the 
past 20 years in the 
youne medical field 
of immunology has 
enabled doctors to 
assist and enhance 
our built-in defense 
arsenal. 

In addition to 
physiological 
combatants, some 
doctors are looking 
at; psychological 
factors. Combining 
fun and therapy, a 
young cancer patient 
at the M. 0. Anderson 
Hospital in Houston. 
lexas, Zaps cancer 
calls in the ‘Killer | 
Gell” video game. 
Thus visualizing his 
enemies and 
protectors may 
positively influence 
his immune system. 
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Exercise “can only help,” 
saves Dan Turner of San 
Francisco. Treated for 
acguired immune deficiency 
syndrome (ADDS) for 
nearty five years, he is one 
of the disease’s longest 
survivors. While the value 
of exercise for AIDS 
Lents 1s UNOWwTL, BOITLE 
étuidlies suggest that 
physical exertion increases 
the effectiveness of immune 
cells. A major component 
of the immune system, a 
helper T cell (facing page) 
ia seen under attack by the 
AIDS virus (blue), 
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VERY MINUTE of every day wars rage within 
our bodies. The combatants are too tiny to see. 
Some, like the infamous virus that causes 
AIDS, or acquired immune deficiency syn- 
drome, are so small that 230 million would hit 
on the period at the end of this sentence. Yet 
they employ tactics that can vanquish the 

much larger cells they swarm upon (night), 

Usually we never even notice the battles in the incessant wars 
within us. We have evolved legions of defenders, specialized 
cells that silently rout the unseen enemy. Sometimes these war- 
riors mistake harmless invaders, suchas pollen, for deadly foes, 





and they mount an allergic reaction. Sometimes our defenders 
are caught unprepared, and wedevelopacold, the flu, or worse 
cancer and manage to evade the sur- 
veillance of our body's defense forces 
are repelled. We sleep securely, trust- 
3 ing the invisible vigilantes of our im- 
study of the immune system—was a 
4 backwater of medicine. In reahty we 
past 70 years, however, powerful mi- 
croscopes and improved laboratory 
By 1980 it had become clear that im- 
munology held great promise for treat- 
Then suddenly there was AlDJS—a new, virulent scourge 
that relentlessly disarms the immune system. Into our peaceful 
We may never know forcertain how it began, The source was 
probably the green monkey of central Alrica, which for centu- 
genetic code of the virus through the kind of random mutations 
it uses to evolve all species, Just.as the influenza virus had once 


Occasionally some of our own cells 
begin the mutinous proliferation: of 
. \ | But for every successful penetration 
; of our defenses, thousands of attempts 
= 
a ! mune s¥stem. 

For decades immunology—the 
did not have the instruments to ex- 
plore the battlefields within us. In the 
techniques have helped detail the 
strategies of both defenders and foes. 
ing diseases as diverse at cancer and 

arthritis. 
sleep has crept a nightmare, putting the quest to understand the 

body's defenses on a crisis footing 
ries harbored a harmless virus in its bloodstream. [hen, per- 
haps no more than 15 years ago, nature apparently altered the 
done, this new virus crossed the boundary from animal to man. 
Halfway around the werld in San Francisco, where I work 


Peter Jaret is conuthor, with Steven B Mizel, of Ia Self-Defense (Harcourt 
Brace Jovanovich, 1985), anin-depth look at recent advances in immunology. 
Lennart Nilsson's photographs have been published in bouks in 20 countries 
His work with pathologist Jan Lindbers appears in The Body Victorious 
(Delarerte, U. S./Bonnier, Sweden) and in anew National Geographic book, 
The fneredible Machine. Nilsson's previews works biclude A Cava Ss Bom and 
Behold Afan 





> 
CELLWARS 


About one trillion strong, our white blood cells “ . 
constitute a highly specialized army of defenders, ‘ 
the most Important of which are depicted here 

in atypical battle against a formidable enemy, 
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VIRUS 

Needing help to xpring to /ife. a 
vires o litte more than a package 
af penetic information that must 
commnutdeer the inachinery of a 
hoef onl! to permit ss own 


neplrcation 


MACROPHAGE 

Hoorstmreper and freaitlivie 
defender, tre cell engulfs and 
digests debris thal wethes inte the 
bloodstream. Encountering a 
fore organ, if surnnoin 
heiper T celts to the scene 





HELPER T CELL 

Asa commander in chief of the 
ienimunne system, | ndeaetifies: the 
enemy and cushed to the spteen 
and lymph moet, where of 
simulates the productran of wehhar 
celta fight the iInfmchon: 


KLE T CELL 

Recrovted and activated by helper 
T ceils, f spectalines in killing ceils 
of the body that have been 
invaded by fonugn organcarry, de 
well as cols that have hirned 


B CELL 

Aeniogic arms factory, it recides in 

the spleen er Che Jyenph meostes, 
where it it induned fo replicate Oy 

helper T cell and Oren ta produce 

potent chemecal weapons calied 

aTLIDeEHee 


ANTIBODY 

Engiteered to target a specifre 
invader, this T-shaped proein 
miovecule is munhed to tne 
infection tite, where mt-either 
meitraleds the enerry or tags if 
for attack by other wells er 
chomeral 


SUPPRESSOR T CELL 

A third type of | cel. it arable to 
vow down or stop the actrwter af 
B cells and other f ceils, playing a 
wital rade in calling off the attack 
fer an infreten Aas been 
conquered 


Generated during an initial 
infection, this defense cell may 
crrculate im te dfood or mp 
for year, enabling the body ta 
reipond arene quickly to 
subsrguent infections, 


CONQUERING 





As vires begin to meade the 
body, afew are comaymed by 
macrophages, which seine their 
antigens and display them an 
their own surfaces. Among 
millions of helper T cedl 


MULTIPLY 


ercotating in the bioadetream. 

a select few are programmed Onor actroated, Aelper T-cells 

to “read” that antigen, Binding ey te nltipely, They tive 

bo the macrophage. the T cell stimutate tre pupltipt af 

becomes artevatert these few hitler T cells ani B cell 
that are sensitive te the ee 
virgen. As the ouenber of 3 
ineremses, helper T cells signal 
them to start prodicimg 
are. 








THE INFECTION 


Mfearehike sore of the virus 
have entered calls of 
the badly — the cualy 
place they are able to » 
repticate Killer T colts ‘ 
wil! sacrifice thete cells 

by chimmically puncturing \ 
Chtir muembranes, felting thie 8 s, 
contents sell! out, thus \ 
drewpting the viral replicatvon 
eyed. Antibodres then neutralize 
the wrote dy Binding directly fo 
their wrfaces. preventing fhiecn 
fromy attacking other celrs. 
Additanally, they precipitate 
chemical reachors that actly 
destroy infected ceils 















































Amiracte of evolution, the human 
immune syatem is not controlled by 
ony central organ, such as the brain. 
Rather it hos developed to function as 
akind of btalegic democracy, wherein 
the individual members achieve their 
ens through an information network 
of awesome scope. Accounting for one 
percent of the body's 100 trillion cells, 
these defender white blood cells arise 
in the bone marrow. They fall into 
tires groups: the phagocytes, or 
“cell eaters,” of which the stalwart 
maocrophoge is one, and two kinds 
of lymphocytes, colled T and B 
“s ctlls, All share one common 
- objective: to identify and 
destroy all substances, living 
and inert, thatcore not part of the 
homon body, thatare “not self.” 
Fhese inclide human cancer cells, 
Which hove turned from. self to 
rachael f, fried to fort. 

There are four critical phases to 
each immune response: recognition of 
the enemy, amplification of defenses, 
attock, ond slowdown. Each tnimune 
response 18 a ionique local sequence of 
events, shaped by the nature of the 
enemies. Chemical toxins and a 
multitude of inert environmental 
substances, such as asbestos ane 
smoke particles, are normally 
attacked only by phagocytes. Organic 
Invaders rtlist the full range of 


— Disp ASS EY ALLER CARRELL, a4 : 
mihi FLOR ePID AT sinchion, OTMTUne FESpPonses, Besides vi PLLSES, 
i these include single-celled bacteria. 


nrotozed, and funget, ae well oso host 
of multicelled worms called 
helminths. Many of these enemies 
4 kere hove evolved devious methods to 
CALLING eacape detection. The viruseés that 
A TRUCE cause influenza and the common cold, 
) forexample, constantly mutate, 


Jedomdieopg- net areal changing their fingerprints. The AIDS 
range of Immune responses, rus, Most insidious of all, employs a 
pecrenting them frem spiraling range of strategies, including hiding 
sar aha oalrtcaines B = out tn healthy cells, What makes it 
yenypshatic system: ready te nove fatal ts (ts ability to invade and Rill 
quickly should the tame virus helper T cells, thereby short-circuiting 
ance agai umvace the boy. the entire irumune response, 
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The vital union that 
activates a-helper T' cell 
tokes place only when the T 
cell recognizes both.a “self” 
muirker (rectonele) and a 
“nenself’ antigen (triangle) 
on crmacrophige 
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WIWAMATICOEL Saati 
Latecomers in tmumine 
svarem evolution, A celts, 
like this specimen covered 
with bacterin, produce 
annics of antibodies whose 
sole purpose is to attack a 
single find of pathogen. 
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as amedical writer, the firstreports began to appearin 1981—aof 
a pattern of bizarre infections and cancer striking young, other- 
wise healthy men. Most of them were homosexual. Almost all 
were dying. There was no cure 

The headlines portrayed this new disease, quickly dubbed 
AIDS, almost as science fiction—some unreal Andromeda 
strain loosed on the world. Thena friend of mine was discovered 
to have ALDS, and the clisease took on a human face 

Jimmy was 32 when he first noticed the dark purple spots on 
his arms—zrare cancer called Kaposi's sarcoma. Otherwise he 
seemed strong, healthy, full of life. There was no sign that the 
warriors within him were being decimated. 

Relentlessly the cancer spread. Fungal infections took holdin 
his mouth and throat. Severe pneumonia choked his lungs, 
leaving him weak and wasted. In time the cancer blocked ves- 
sels that normally permit fluids to drain. His legs and arms 
swelled grotesquely. In his last weeks Jimmy moved with the 
frailty of an oldl man. At times he was too short of breath to 
speak. Thirty-five when finally overwhelmed by infections, he 
hac lived much longer than most ALDS patients. 

As I watched my friend succumb, I realized that the differ- 
ence between Jimmy and me—a functioning immune system- 
was literally the difference between life and death. And, as I set 
out to learn more about the bocv's defenses, 1 was astounded to 
discover how besieged they are 

VW ATURE ABOUNDS with litte round 
3 things," observed biologist Lewis | homas. 
Bacteria, protozoa, fungi, and viruses. Not 
all round, mot all friendly, they stalk us im 
countless forms 
some bacteria, such asthe familar strep- 
tococci and staphylococcal, continuously 
swarm in legions over our skin and membranes, seeking access 
that can cause sore throats or boils 

Or consider the bactertum Clostridtum botulinum, the cause 
of botulism. This single cell can release a toxin so potent that 
four bundred-thousandths ofan ounce would be enough to killa 
million laboratory guinea piss 

Or Plasmodium matoriae. A single-celled parasite transmit- 
ted by a mosquito, P. malariae destrovs red blood cells and 
causes the chills, hich fever. and weakness that afflict 150 mul- 
lion malaria victims around the world 

Ofall the body's enemies, however, the virus is both the sim- 
plest and the most devious. A virusis a protein-coated bundle of 
genes containing instructions for making identical copies of it- 
self, Pure information. Because it lacks the basic machinery for 
reproduction, a virus is not, strictly speaking, even alive. 

But when a virus slips inside one of our cells, that bundle of 
genetic information works like our cell's DNA, issuing its own 
instructions. The cell becomes a virus factory, producing new, 
identical viruses. Eventually they may rupture the cell, killing 
it. Viral clones fan out to invade nearby cells. 

“Keepin mind.” said immunologist Steven B. Mizel of Wake 
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The prvotal discovery of tympholines, the proteins 
bywhich immune cells communicate with 
each other, ushered in a new era of 
medioul research. Scientists now 
produce sone of them in 
suiffictent quantities 
for promising 
therapies against a 
host of omimoalogic 
diseases 
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which activates fie Aalper T coil, 
I=} afee stinuiates the brain ta 
ram Che booly's tempest ature. 
caning fever, which enhances the 
acteéby of mune cathe. 


The actreated helper T cell 

, produces interfeukin-2 (iL-2) 
which stimutates offer helper and 
bifer T celh te grow and divide. 

The helper Te necretesa lyenphakine 
called B-cell growth factor (BCOF) 
which causes 8 ced to ratty 


nereeed, helper T cele produce 
amothanr hyenphodine, B-cell 
differentiation factor (ACDF), 
whieh (iabhyefs some of the & 
celia to shop replicating and start 
prodncing antibodies 


Helper 7 coll ao produce a 

hyn phcdine called -gapuma 
interferon (0F), whort has multnpie 
effects. Like IL-2, itheips activate 
kier T cells, enabling them to 
attack the invagiog- organism. Like 
BCOF. #4 mcreanes tha ability of 8 
cefh fo produce antibodies. It also 
affects macrophages. keeping 
them atthe gete of the infection 
and helping them digest tine 


colin they have engulfed 
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First line of defense 
npoinet anniies of dongerous 
MiChOOY ROR inS, skin thse 
is able to mend itself 
rapidly after injury, thanks 
to the prompt intervention 
of Immune cells, 
Phagecytes rash to the 
site to comin tinmvading 
Orgoninns ond consume the 
debris of damaged tissue. 
Orher tmune cells then 
help to stimulate the 
production of fibrin 
(righti—a protein, seen 
here covering red blond 
cells, that quickly closes the 
wound with a fibrous net. 
Allof Lennart Nileson's 
scomining electron 
microgriphs in this article 
were trunsfornmed from 
black and white to color by 
Swedish artist- 
photogropher Gillis Hodge, 
who has developed 
innovative color- 
enhancement technigues 
using light filters and dyes 
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Forest University's Bowman Gray School of Medicine, “that a 
virus can create thousands of copies of itself within a-single mn- 
fected cell. Invading bacteriacan double their numbers every 20 
minutes, At first the odds are always on the side of the invader.” 


TPURDUE UNIVERSITY I met one of these 

viral invaders face-to-face. But not before, 

by coincidence, I hegan te feel a scratchy sore 
throat and other symptoms of a cold. I was 
already sniffling and sneexing when I ar- 
rived at Purdue's life sciences building to ac- 
tually confront my nemesis, 

“Rhinovirus 14," biclogist Michael Rossmann (page 721) 
sacl, introducing us. “One of the causes of the common cold.” 
He handed me a multicolored sphere about the size of asofthall, 
athree-dimensional model, 

Rossmann and his colleagues selected the cold virus for study 
because of its relative simplicity. Nevertheless, to map the 
atomic structure of ite surface, they had to determine exactly 
whereeach of more than 600,000 atoms wis positioned in space. 
Purdue's supercomputer toiled a month to analyze some eight 
million data points. The resulting model presents a surface 
ridged with peaks and heavily corrugated with distinctive can- 
yons. “Those canyons,” said Rossmann, “probably let the virus 
grab on te the cellit will invade.” 

Researchers suspect that the virus roams the respiratory tract 
seeking a human cell with protuberances that precisely mirror 
the shape of itscanyons, When canyon and peak meet, they lock 
together like pieces of a puzzle. The virus has a foothold. Quick- 
ly itinjects itself through the cell membrine. 

It has declared war on the immune system. 

If l could have been spectator at the viral invasion that set 
aff my sniffling and sneezing, what would | have seen? 

] would have taken comfort, first off, in knowing that of the 
one hundred trillion cells that: make up my body, ane in every 
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RUN 1s there to defend me. | hey are the white blood cell 
that are Gorn in the bone marrow, When they emeree. they form 
three distinct regiments of warriors—the phagorcyies and two 
kinds of lymphocytes, the T cells and 8 cells. Each has its own 
SIPAbe Pies Of dthe nse 

he fret detenoner i STTIVe Woule at ihe Dpharocvtes Lie 
wavenvers of the system. Phagocvtes i ONS LAn Ty scour the terri- 
tories Of our bodies, alert to anything that seems out of place 
What they find, they enculf and consumi 

Phar tes lire not hiocst They wari || CALOAAVLAIHE ISTIC! [= 
that they tind in the bloodstream, tissues, or lymphatic system 
In the lungs, for instance, they consume particles of dust and 
OLNET DOLUtTANtS that enter with encn breath. baev can cleanse 
IUnES that have been Diackened With the contaminants of cirsa- 
rette smoke, provided the smoking stops. Doo much clgaretts 
Smoking, over too long a time, destroys uy Or es fasler than 
thes CH ve rep nisher ak lronmental pitlutant like Sich 
dnd aibestos also overwhelm them 


We can watch phagocytes at work when our skin ts injured 
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release wihstances that stimillate nears hilogd JU tl lilate. 

CAUSING swelling and reddening around the cut. Phagocvtes 
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low in through the distended blood vessels, devouring 
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small piece onitsowncell surface like acaptured banner of war. 

That flag plays a critical role in’ the immune system's re- 
sponse: It alerts a highly specialized class of lymphocytes, the T 
cells. All my life a small contingent of those lymphocytes has cir- 
culated through my body, waiting for this particular cold virus. 
They recognize it, as the virus identified its victim among my 
evils, by shape. The antigens on the surface of the virus—the 
peaks Rossmann pointed out—fit exactly into these T cells’ 
receptors: 


OW DID THAT PARTICULAR group of T 
cells know the shape of the rhinovirus 14 
antigen? Their training takes place in the 
thymus, a mysterious pale gray gland that 
sits behind the breastbone, above the heart. 
(The T in T cell stands forthymus-derived.) 
This unsung little gland swells in size from 

birth to puberty and then begins to shrink. Somehow, as the T 

cells mature in the thymus, one learns to recognize the antigens 

of, sav, the hepatitis virus, another toidentify astrain of flu anti- 
gens, athird to detect rhinovirus 14, ancl 500n. 

“Most T cells die in the thymus,” Mark Davis of Stanford 
University told me. “We don't know why. One guess is that the 
thymus is selecting only the best T cells, those with the sharpest 
powers of recognition.” 

And what a staggering task the thymus confronts. Nature can 
crente antigens in hundreds of millions of different shapes, The 
thymus must turn outa group of T cells that recognizes each 
one. Remarkably, we have T cells trained to recognize even ar- 
tificial antigens created in the lab—antigens the body has never 
encountered in its millions of years of evolution, 

The thymus pumps out T cells by the tens of millions. Even 
though only a few of them may recognize any one antigen, the 
collective scouting force is vast enough to identify the almostin- 
finite variety of antigens nature produces. 

So diligent are our T cells that even desirable cells transplant- 
ed from one person to another are quickly recognized as foreign 
and destroved. The process, called rejection, can defeat a life- 
saving heart or kidney transplant unless surgeons use drugs to 
keep the immune system at bay. 

The T cells that first detect antigens, known as helper T's, 
carry no weapons. Rather they send urgent chemical signals toa 
small squadron of allies in my body—the killer T cells. The mes- 
sage: Multiply fast! 

Like all T cells, killer T's are trained to recognize one specific 
enemy. When alerted by the helper T's, the squadron repro- 
duces into an arnvy. The killer T's are lethal, They can trigger a 
chemical process that punctures the cell membranes of bacteria 
or destroys infected cells before viruses inside have time to 
multiply. 

Besides summoning the killer T’s, helper T cells call more 
phagocytes into the fray, They also rush toward the spleen and 
the lymph nodes. There they will alert the last majorregimentof 
my immune system, the B ceils 
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Like a vision from science fiction, a macrophage reaches out to ensnare bacteria with a cellular 
extension called a pseudopod, Because they initiate amt enhance the activities of other immiune 
cells, macrophages are indispensable components of the immune system. Their discovery in the 
1880s by Russian roclogist Elie Metchnikoff launched the science of immunology. 
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Overzealous wimune 
responses, allergic reactions 
plague the 4ome 35 milion 
Americans who produce 
certain unnecessary 
antibodies. In hay fever 
sufferers, these bind to the 
surfoce of mast cells tn 
mucous membrones. Wher 
allergens—which ore 
carried by conpuonplace, 
harmless substances [ike 
pollen, dust, and animal 
dander—in tur bind with 
the antibodies, the must 
cells explode, releasing 
chemically loaded pronutes 
fright). One of these 
chemicals, histamine, ts 
largely to biome for the 
typical signs of allergy— 
ttching, runny nose, arid 
wintery eyes 
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CELLS MIGRATE after their birth in the 
bone marrow, with many of them concen- 
trating in our lymph nodes. These small 
bean-shaped capsules are scattered along 
the intricate branchings of the lymph sys- 
tem. We are aware of them only during cer- 
tain infections, when they become swollen 
and sometimes painful to the touch. 

Our lymph nodes are smal! munitions factories, staffed by the 
B cells. Their product: the chemical weapons called antibodies. 

By sticking to the surface of unwelcome cells, antibody mole- 
cules slow them down, making them easier targets—as well as 
more attractive ones—for phagocytes, Antibodies can also kill, 
Locking on to the enemy's antigens, which they precisely mirror 
in shape, the antibodies collect substances in the bloodstream 
called complement. When this complement comes together in 
the right sequence, it detonates like a bomb, blasting through 
the invader’s cell membrane. At the peak of operation each of 
my B cells can churn out thousands of antibodies a second. 

As my immune defenses gather, the tide of my battle with rhi- 
novirus 14 turns. Within a week orso the invader ts in retreat. 
Then the third member of the T-cell family takes over—the sup- 
pressor T, the peacemaker, 

Suppressor T’s release substances that turn off B cells, They 
order killercells to stopthe fight. Suppressor T'seven command 
helper T's to. cease and desist. 

The battle is won. 

In the aftermath phagocytes range over the area, cleaning up 
the litter of dead cells and spent substances. Tissue damage is 
repaired. The threat is over—but not forgotten. 

Most of the T and B tells recruited for battle die off within 
days of an infection. But a large contingent will lead long lives. 
Before this rhinovirus's assault only afew sentnes were trained 
to spot the invader’s antigen. Now I have a virtual army of 





National Geographic, dune 1986 


ecalled memory cells. Cold viruses, as well asthe flu and othet 
viruses, can bear many subtly ditferent antigens, [fa different 
form of the virus invades, I may still catch a cold art Src 
rhinovirus [4-return, I will defeat it withoutso much asasniffle 
l am imnune 


ONTAGIOUS MICROBES swarm around 
Why * leatch cold while the woman 
the plane to Indiana avoided 
it? Why ites some of the people exposed 
tothe ADDS virus develop the disease? 

We don't have all | Beyond 
mere exposure, enough enemy troops must 
invade to mount an effective attack. Even the route of attack 
mutters. Certain disease agents, like the viruses of hepatitis B 
and AIDS, must get mto the bloodstream swiftiy, Exposed to 
the air, these viruses lose their Rei For that reason they are 


extremely cifficult to contract except through the intimate ex- 
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of blood or semen. | he r wiruses—ol flu ane! cold. for 
and much hardier. Stress or the simulta 
presence of other microbes may m Me us 
Wuinerable 

wen more puzeiing than ADDS is a devastating category of 
diseases called autoimmune disorders, In- these 
immune system fails to recognize certain cells or parts of cells 
a5 ourown, and body it Was designed to 
protect arthritis, for example, an immune re 
sponse 18 mounted atainst the Gsaswe and bones arownd our 
joints Che attack con leave bones pitted and scarred. The Mi Ls- 
cles of the heart come under «tege in rheumatic fever. Andina 
rare disease called systemic liy the immune 
skin, kid 
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“Very devious” is how 


Michael Rossmann (left) af 
Purdue University 
describes rhinovirus I4 
one of o hundred or ao ¢otd 
viruses, which constantly 
ruthie to avo dat cri 
Wsing mw techniques, he.and 
his ollegsves were able ta 
run thé topography or 
riinovirus 14's surface, partly 
penn the screen, and 
construct the first atarn 
model of a human virus 
fust how totally viruses 
con overcome a healthy 
iat ie Seer wher Ott 
infected human cell 
ruptures (above), releasing 
0 éfream of new viruses 
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Attacking self cells as if enemies, a renegade immune system hoz rayoged the femur (Surgical 
removed) of a Sth pedro worn sufyering rom rheumatoid arthinitiy the most common of several 
retour discrdes - iL Pa Ih fs Fit * truce rrituftiple tla rr7psis. Vion tC Ler ee ri factors Ore beltevet fie 
play a role in these diseases, Including genetic predisposition and the presence of certain viruses 
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in some 35 million Americans. Most allergies are mild. Others, 
like the allergic reaction to insect venom, can be strong enough 
to kill 

Anallergen itself poses no threat, Some people can beexposed 
to pollen with no reaction at all, Hay fever sufferers happen to 
have antibodies that mistakenly recognize pollen as an enemy 
Their reaction causes cells in our tissues to spill potent chemi- 
cals, such as histamine, that create a broad range of allergy 
symptoms. I cells may make matters worse by ordering B cells 
to produce more antibodies. The sniffles and runny nose of hay 
lever, just like the rash and itch of poison ivy, are simply the 
sound and fury of an overreacting immune system. 

Since many allergies appear to be inherited, immunolopists 
suspect that certain genes control how we respond to allergens, 
For most of us such immune-response genes halt the reaction to 
an Allergen before it really gets started, 


WENTY YEARS AGO no one could have ex- 
plained allergies or detailed my battle with 
rhinovirus 14. Until the late 19504, immunol- 
ogists had no idea how antibodies were pro- 
duced. The distinction between T and B celle 
only bhecame-clear in the 1960s. Macrophages 
are still revealing new and surprising roles. 
Indeed, had ADDS struck 20 years ago, we would have been ut- 
terly baffled by it 

True, ALDS continues to kill despite one of the most concen- 
trated research efforts ever mounted against a single disease. In 
San Francisco alone, AIDS claims two people a day. Two more 
learn that they have the disease. Across the country, nearly 20 
people a day now die of AIDS 

But we have learned a great deal about this virus 

“There is one simple reason why the AIDS virus isso deadly," 
said Robert Gallo (page 732) of the National Cancer Institute in 
Bethesda, Maryland. “Tt kills the one lymphocyte most critical 
to the immune response: the helper T cell," 

Gallo, one of the pioneers of ADDS research, was between 
planes when [met him atthe San Francisco airport—on his way 
from a lecture in San Diego to research meetings in Japan. Ina 
quiet corner of the airport lounge he described one of the ways 
the AIDS virus might operate. 

Like Greeks hidden inside the Trojan horse, the AIDS virus 
enters the body concealed inside a helper T cell from an infected 
host. Almost always it arrives as a passenger in blood or semen 

In the invaded victim, helper T’s immediately detect the for 
eign I cell. Butas the two T's meet, the virus slips throuch the 
cell membrane into the defending cell. Before the defending T 
cell can mobilize the troops, the virus disables it. | 

Some researchers believe the AIDS virus also may change the 
surface of helper T cells in such a-way that they fuse together. 
That strategy makes it even easier for the virus to pass from cell 
to cell undetected 

Once inside an inactive T cell, the virus may lie dormant for 
months, even vears. Then, perhaps when another, unrelated 
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infection triggers the invaded T celis to divide, the ADDS virus 
also begins to multiply. One by one, its clones emerge to infect 
nearby T cells: Slowly but inexorably the body loses the very 
sentinels that should be alerting the rest of the immune system 
Phacocytes and killer cells receive no call toarms. B cells are not 
alerted to produce antibocljes 

The enemy can run free. 


ARELY in modern times have we witnessed 
so swiit and deadly an tpidemic as AIDS. 
But for all its fury AIDS had claimed fewer 
than 10,000 lives in the United States by the 
end of 1985, the fifth year of the epidemic 
That number is sure to rise, Evenso, AIDS 
will almost certainly never equal the de- 
structiveness of a killer that last year alone accounted for 
460,000 deaths. Indeed, three out of every ten Americans will 
fall victim to the ravages of cancer. 

“T think of cancer as being too alive,” says a victim of the dis- 
ease in David Leavitt's short story “Counting Months." "The 
body just keeps multiplying until it can't control itself. So in- 
stead of some dark interior alien growth that's killing me, it’s 
that I'm dying of being too alive, of having lived too much.” 

Leavitt's passage captures a poignant contradiction of can- 
cer: the body becoming its own worst enemy 

We do not know why 4 normal cel turns traitor. Many re- 
searchers believe that potential cance 5 arise constantly 
within us. As they turn cancerous, theantizensonthe ir surfaces 
may change slightly—just enough to alert vigilant T cells 
Ceaselessly the immune svstem seeks out and destroys these 
muses ells 

Sometimes. however, the mutineers survive to cause disease 
Fortunately, as partof the war against cancer, we have begun to 
develop remarkable new defensive weapons—an arsenal bor 
rowed from the immune system itself, 

We are learning, for one thing, to make biologic guided mis- 
siles that can home inencancercells. Researchers can grow cells 
called hybridomas in the laboratory that produce GATED 
amounts of specific antibodies. These monoclonal antibod 
can be selected to lock on to specific types of ceils 

“Tn effect, monoclonal antibocies allow us to explore the hu- 
man body cell by cell,” said Meenhard Herlyn of the Wistar In 
sHitute of Anatomy and Biology in Philadelphia 

“Monoclonal antibodies can seek out cancerous cells,” re- 
searcher Jonathan Ubr of Dallas's Southwestern Medical 
explained. “Tag that monoclonal antibody with a radio- 
isotope, and inthe imege on ascreen you can see the tumor hght 
ing upin the patient, Arm that antibody with a powerful toxin, 
ancit should be abletosingle outand killthecancercell, leaving 
Innocent bystanders untouched.” 

Man-made antibedies mav oné dav also be ws 
other unwanted cells—B cells involved in destructiv : sievi 
reactions, forinstance. Or T cells that turn agamst our own tis 
sues 25 in rheumatoid arthritis 
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T THE NATIONAL INSTITUTES of 
Health (NIH) in Bethesea, researchers have 
created another weapon against cancer—a 
hritade of man-made killer cells. Nowhere 
is the distance between basic research anc 





clinical application shorter than at Build- 
ing 10, the NIH Chnical Center. On each 
floor two corridors run parallei—one for research laboratories, 
the other for patients’ rooms 

The architect's idea,” an NIH researcher told me, “wast 
investigators could draw a specimen from a patient, carry it 





Vat 


across to a dab, and return with a flask containing the cure.” 

In the last weeks of 1985 thet tlask held a promising new can- 
cer treatment, The investigator who carried it was NILA phvsi- 
clan Steven A. Rosenbere. 

I met Rosenberg a few weeks before a storm of publicity 
would trumpet the news of his nsearch around the world. The 
busy doctor sandwiched me into an overload of appointments 
Usine a substance called interleukin-2, he told me, his research 
team Was showing some early success in treating cancer. 

Produced by the immune system, interleukin-2 is a lympho- 
kine, one of a dozen orso known chemical “words” with which 
Immune cells communicate durnng battie. When betper I celis 
encounter an enemy, they release 2 spurt of interleukin-2 thal 





commands other lymphocytes to multiph 

Could interleukin-2 be used to artificially rally the immune 
svatem in its ight against malignant cess 

The answer is yes—but in. a way that surprised even Rosen- 
bere. Thwarted in his attempts to inject interleukin-2 directly 
into the body (even in high doses the substance quickly disap- 
pears from the bloodstream), he went the other way around. He 
removed inactive lymphocytes from mice with cancer and cul 
tured them in an interleukin-2 solution 

Rosenberg soon discovered that he had created an army of 


super cancer killers. Injected back into the mice, along with 
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enquzn interleukin-2 to keep them growing, these cells swiftly 
attacked cancer cells. Tumors began to shrink. In some cases 
Cancer disappeared entirely 

Rosenberg refers to these artificially created warriors as 
“lvmphokine-activated killer cells.” They may not even occur 
naturally inthe body, No matter. They were killing cancer cells 
And, in the « ed the 
breakthrough: These supercells were wiping out tumors in 
human patients. Not in all of them, to be sure. And Rosenbere 
cautioned that the results were preliminary 

“But [have patients for whom all other treatments had failed: 
they were dying,” said Rosenberg. “And they're alive today.” 
lromically, even with sophisticated tools like monoclonal 








osIng weeks Of 1985, news reports heral 





antibodies and lymphokines, we are still struggling to match the 
achievement of an English country physician w 
eet ane with na Knowledge of the immune SV Stem, SCOTE done of 
mthicine s prentest triumphs 
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Edward Jenner had no idea how or why his method worked 


He only knew that people who came down with cowpox, arela 





Hively mild infection, seemed protected against the far more 
serious infection of smallpox, Jenner's conclusion was simple 
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Genetic architect, biologist 
Leroy Hood of the 
California Institute of 
Tochnology displays a 
model of a gene fragment 
produced Gy the DNA 
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Infect people with cowpox in order to protect them against 
smitilpox, 

The method worked. (It later gave rise to the term vaccina- 
tion—borrowed from the Latin vecca, or cow.) 

“Jenner's smallpox vaccine remains the most effective vac- 
cine ever produced,” said Bernard Moss, a virologist at NIL. 
‘Tt actually eradicated a virus, Smallpox is the only disease that 
has been completely wiped off the face of the earth.” 

Jenner's triumph depended on a stroke of biologic luck. The 
virus that causes cowpox closely resembles thatofsmallpox—so 
closely that the Immune system cannot tell them apart. Innocu- 
lated: with cowpox, Jenner's patients developed the mild iliness 
Afterward, memory T and B cells provided immunity against 
both cowpox and its relative, the smallpox virus. 


IGHTY YEARS LATER, Louis Pasteur dis- 
covered the scientific principle behind vac- 
cines. Again, luck plaved a part. Pasteur 
accldently left a culture of chicken-cholera 
bacteria out on a shelf. Two weeks later, re- 
turning from vacation, he injected the culture 
into several laboratory animals. The animals 

did not develop the disease, But they became immune. 

Accident led to insight. Pasteur realized that he had weak- 
ened the bacteriain the culture justenough, andin justthe right 
way, that they lost the power to cause cisease but retained the 
power to con fer immunity 

Later researchers tried a variety of ways to weaken viruses 
and bacteria. They dried them, heated them, broke them up 
into pieces, Sometimes the treated organisms lost their power 
to cause not only the diseasé but immunity to the disease as well. 
At other times they remained strong enough to engender full- 
scale 11imess: 

In 1885 Pasteur developed a vaccine against rabies, but it was 
not until 19275 that researchers were able to create a reliable 
diphtheria vaccine, Another 12 years went by before the devel- 
opment of a vaccine against yellow fever. More recent are the 
combined diphtheria, pertussis, and tetanus(DPT) vaccine and 
Vaccines against polio, mumps, and hepatitis B 

Bul today we may be on the verge of a new crain the creation 
of Vaccines. 

Genetic engineers can now dissect from an organism s- genes 
the segment that blueprints its antigens. They then place those 
pieces of DNA into bacteria. As the bacteria multiply, they pro- 
duce large quantities of antigen—in essence, a pure vaccine. In- 
jected into the body, the antigen induces immunity, 

Genetic engineers can also go the other way around—¢plicing 
out from a virulent microbe the genes that cause disease, Dis- 
armed, the virus will trigger immunity but not illness, 

Another approach a provocalive marriage of the smallpox 
vaccine with the latest biotechnical wonders. 

“Smallpox is a very éasv vaccine to administer.” said NIH's 
Moss. “It's stable when it’sdry. Youdon'thaveto keepit ina re- 
frigerator. You can put it in your shirt pocket, go off to some 
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remote village, scratch it into someone's skin, and he's vaccinat 
ed, Qurideats to use the smallpox vaccine as a base in the prepa- 
ration of other vaccines.” 

Moss and his colleagues have spliced into the vaccine the 
genes for the antigens of other diseases, including malana, hep- 
atitis, and rabies. Field tests soon will establish 1 Jenner's hier- 
dy, two-centuries-old vaccine, carried in a shirt pocket, can 
spark more revolutions 

Like many of the researchers | talked to, Moss tempered ex- 
citement with caution. “Justa few years ago there was talk that 
the era of infectious disease wasover, he reminded me." Yetto 
day the end still seems far down the road." 
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In the center of a storm 
Robert Gallo and his E PROBABLY know as little about the 
immune system now,” said researcher 
Edward Bradley of the Cetus Corpo- 
ration, “as Columbus knew about the 
Americas after his first voyage." Into 
what territories will the new frontiers of 
a ke ee ais | immunology lead usr Almast cerlainls 
time as did a research team deep into the nucleus of the human cell, where le the clezant 
at Paris's Institut Pasteur DNA spirals that make one cell amacrophage, another aT cell 
As the epidemic pairs “We've gained a good understanding of the hardware of the 
momentum, the pressure immune system,” Leroy Hood (page 729) of the California Insti- 


risea to dewelop a vaccine tute of Technology told me. “But we know almost nothing yet 
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immune cells may be communication, As Jay Levy, professor of 
medicine at the University of California at San Francisco, told 
me: The cells of the immune system are constantly exchanging 
information with other cells, [t's asif they're talking, comparing 
notes, perhaps even arguing about what should be done. De- 
fense may be only one part of the job, 

ae Immune cell bumps inte a bactertal cell and 

says, “Hey, this guy isn't speaking our language, 
he’s san intruder.’ That's defense. The other job 
may be keeping each part of the body in touch with 
every other part.” 

Consider the macrophage, Since its discovery a 
hundred years ago it has been regarded as a hig, 
primitive garbage collector. No longer. 

“We know the macrophage ts¢verywhere within 
us.” NIA immunologist Michael Ruff explained. 
“Itmay be a critical agentina vast communications 
complex, oné that links not.only the cells of the im- 
mune system but also hormone-producing cells, 
nerve cells, even brain cells 

“Macrophages can respond to the chemical 
messengers created! by brain cells, Even more as- 
tonishing, they can produce many of thase same 
chemicals. So there seems to be talking back and 
forth between the brain and the immune system." 

Perhaps that isn't so surprising. After all, stress 
can actually make us sick. And many researchers 
believe a positive outlook can sometimes help us 
recover, even from serious illnesses. 

Immunologists are discovering more about the 
links between the mind and body, the mechanisms 
of psychosomatic disease. 

During stress, for instance, the body releases 
large amounts of asteroid called cortisol, We know 
now that macrophages recognize cortisol. And 
When they encounter it, they can no longer respond 
normally to mfection. 

Which sets me wondering. Perhaps the stress of 
looming deadlines allowed that cold virus to sneak 
through my defenses. Ane perhaps the best anti- 
dote that T know of for stress—a long jog through 
nearby Golden Gate Park— does more than simply 
lake my mind off my worries. 

Exercise, we are just discovering, may enhance the immune 
system. It stimulates the brain to release chemicals called endor- 
phins andenkephalins, Both substances are natural painkillers. 
They also seer to reduce anxiety and create a sense of well- 
being. Even more startling, some studies suggest that they af- 
fect macrophages and T cells. 

Exercise may also result in increased levels of interleukin-1 
and interferon, both of which strengthen our defenses. 

AIDS patients in San Francisco have already recognized an 
apparent link between exercise and the immune system. Some 
of them who exercise before their checkups have seen a 
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Dramatic increases in the 
number of new AIDS cases 
eoch vear—a rote that has 
begun to decline slighthy— 
are trailed by deoth tolls 
reflecting an average 
survival time of less than 
hvo years. Federal 
expenditures are only a 
Fraction of ALD S's material 
cost to soctety, estimated in 
the billions of dollars. 
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temporary increase in their white blood count—as if those deci 
ILLUSTRATIONS TEXT 8 nated warriors are still fiehting bravels 
LARRY KOH] And [met others, like Jay Young, who fight for survival with 
Pare aN Te the power of hope 
‘lL knew | hed wo Waves to go with tts disease,” Young told 
Te On an unseasonably cold night just before Christmas. “Fi 
ther lie down and die or stand up. and do something 
Young leaned on a-cane among a cluster of small tents andl 


mattresses on United Nations Plaza in San Francisco. A wheel- 


Chair Stood empty beside aman sleep an one of the mattresses 
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complex—u more preven had hung slockings nearby, A gaunt young man went from per 
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manifestation of the hillei con tO Person nfifenne the warmth of coffee 
viria—heep aon all-night What micht have been ascene from wartime was instead Day 
vigil at San Proncisco’s old olan ADDS vigil. San Franciscans afflicted or concerned with 
‘ederal Building, wher AIDS had kept this viel nicht and day for almost two monthst 
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ae mvesus nope. Hope is keeping me alive.” 
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TEA & SUGAR 
Lifeline in Australias Outback 


By ERLA ZWINGLE 
Photographs by 
WILLIAM ALBERT ALLARD 
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Anything you can't get on the Tea and Sugar Train 
you can well do without. cy ewe nswwarwouenwewier 737.0 
“ ss . all , a 








Only show in town, the Tea ond Sugar Train colls at the tiny depot in Forrest, 


Westert rt Australia Dozens of such tiny settloments—oxristing only to house tie 


workers who tend the ] Trans-Australian Railway—dort the vost Nullorbea 


HE WEDDING WAS OFF. By the 

time |] rolled #anthus that 

night on the Tea and Sugar Train 

the preparatory celebrations had 

ached dangerous levels. Ina fitof prenup- 
tee nerves, aggravated by more than the 
usual quota of beer, the bride-to-be (or not- 
and her intended had come to blows 
Rumors Hes the fists: contused 
who had started 1, how she had 
gotten her three or more brothers to hold her 
beloved down while she hit him, and who 
had gone after whom with 


imtoa 





to- be) i 
along with 


ACCOUNCS 1 


the scissors. 

Erla Zwingle, a formeredcitor of American Pho 
has written for many national maga 
She lives in New York Citv. William 
Albert Allard has contributed to 16 articles in 
the GEQOGRAPH 


lhe American 


i 5 ! : 
Rog a pete 


Fines 


if and photographed the Society's 
Cowbev im Life and Legend 


(“There's a good sermon in this") 


lt was clear to the PUests (SOme Ol] whom 
had driven 15 hours to see the couple jomed 
in holy wedlock} and to the Reverend Henry 
Noack (who had come out on this run to do 
the joining) that a pastor's services would 
not be required. Mr. Noack, who has a long- 
standing professional interest in minimizing 
the unsanctified livi Ing arrange Fements ol rall- 
way couples, covered his isappointment 
with a mixture of hard-bitten irony (“Shes 
just given him # great thwack on the head 
and then they're going to talk about love 
“)and high evangelical hopes 
But there 
was a bright side toit as well: The train crew 
believed that this meant we might reach 
Kaleo Oorle @ little ahead of schedule. 

When the Tea and Sugar leaves Port 
Augusta, South Australia, every Thuredas 





and honor 


Natldonal Geographic, June 1986 
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When the heat comes in on 
the Nullarbor, it separates 
the boys from the men. 
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I can go all day without talking to anyone. But it’s 
lonelier in a city than out here —tf nobody calls you 
in the city, you get upset. 
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The Tea and Sugar Train hauls mail 
ond supplies to the remotest whistle-stops 
along this 1,050-miile-long rail link 
crossed by more than 80 trains a week. 
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The Trens-Australian Raitway mokes ao beeline across the Nullarbor Plain, a 
100,000-squore-mile swath of barren land averaging less than ten inches of rain.a 


vulnerable old jarrah-wood sleepers are 
gracually being replaced by concrete ties ex- 
pected to last an average of 50 trouble-free 
years. Only 13 settlements remain of 52, and 
the Tea and Sugar has gone through several 
corresponding incarnations, 


“{ODAY THE TRAIN may lack the 
more picturesque qualities it had in 
the days before refrigeration, when 
= a butcher would travel in a special 

van with the livestock to be shaughtered on 
the way, Or when the theatrette car, a refit- 
ted 1917 passenger van, would pull uptothe 
camps to show films, Now the district ¢nji- 
neer sends cut three videotapes a week in a 
little metal box. Still, as long as there is a 
railway worker along the Trans line, there 
will have to bea Tea and Sugar, and the only 
Way to appreciate what the train means is to 
throw your swag aboard and make the run. 
Eight-fifty a.m., Spencer Junction train 
yard, Port. Augusta, October 1984, The sun 
is already hot and bright as the Sugar starts 
with a jolt. | would get to know a lot about 
jolts—tfreight trains have quite a vocabulary 





fhe 


of them, from the tentative uphill-start 
nudge to the crash of the unexpected mid- 
night shunt, This is a working train, thank 
you very much. 

Home for the next three anda half days 
will be car OW 5, the old community-service 
van, still used in winter by the community- 
health teams. Antique electric fans are the 
only cooling devices, and the myriad small 
wooden shutters and screens are filmed with 
five decades of talcum-powdery red bull- 
dust. It does have a shower, though, and an 
excellent refrigerator crammed with all the 
mineral water it can hold. 


Once you've spent a bit of 
time out here, you always end 
up coming back. It has a bad 
habit of growing on you. 
nono RELY, FETE 
Off the right-hand side of the train is the 
distant violet smudge of the fertile Flinders 


Ranges; to the left, the-acid brilliance of the 
Spencer Gulf. Abead, only miles of red 


National Geographic, June [986 
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Cin the | Lhursday of December, Santa 
Claus (locomotive inspector Alf Harris) 
comes out, as be has since hi 
an Olcler Santa 24 ve ning in 
his full regalia, complete with bag 3 Ob} res- 
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Some think they'll be able to save some money, then find 
out their expenses are Just as Nigh. rereswices: anccway savstssren 





Remaking the bed, worlomen 
claw old wooden sleepers, or 
ties, from beneath the rats 
(above) before inserting 
COPCrere repincem enits 
expected to last 50 years 
Clerk Phil Hughes (left, at 
right) totais the bill of Angry 
Wieczorek tn the retail von 
the train's supermarket on 
wheels. In aorlter doys the 
tram cormnied livestock and 
a butcher who cut mea! to 
order during travel Al 
Watson (right) a weman 
hotts the groceries wihtule 
her mite trumiles away a 
bounitifial supply of beer 





Iwas a town girl till I met 
Bob. Now I can’t stand being 
ina town more than two 

or three days. ssswrnero'mey, 
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Then there is the indefatigable Reverend 
Noack, who is now in his mid-70s and still at 
itatter 26 In July, October, 
and around Easter he makes the run, lavisn- 
ing tracts ane exhortation on anyone who 
doesn't actually run away 

From the minute the train stops at a settle- 
ment to the minute it blows the whistle to 
leave, Mr. Noack is spreading the Word. 
Wearing & gray cotton a ieacate neath dustcoat 
to protect his worn clericals from 
dust, and domestic dirt, he flaps from house 
io house or hovers near the train toimtercepl 
anyone fin ished doing business: He has no 

ions, is impervious to despair, and is 
universally respected for his decication, 
though many of the unconverted listen pa 
tiently with secret little smiles 

“My job is to meet as many people as J 
can, evenii onlyonce,” Mr. Noack explains 
can't sa Lord, *I 
I tell the Jads that 
Hl jesus, ‘Ll 
along the 
"The ' lis: 
[think rough men can b 
They know every- 
ind itshouldn't be that wav. J 
‘You keep on the rails, and you'll 
¢ line is holy ground.” 
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ten Lo that 
insicle 
thinziscrock, 8 

| them, 


cet there 


chance. 


i" eotter 


than & Woman 





[oa me, th 


OSTIMPORTANT ofall, every 
week comes the retail Van, a 
literal supermarket on wheels 
with ils neighbor , a 
(reieht car crammed with ca 
for Karonic alone), for thirst is a itangerous 
thing. The retail van, appropriately, is the 
heart of the Tea and Sugar, serving every 
function of the old-fashioned fenéral store 
from soaptosympathy. The week's run real- 
ly begins bere Wednesday when it 
al the retail store in 


nex(-ioof 


ss 1 f | eit 


every 
is stocked up ral wialt 
Port Augusta 

The meat bos béen collected from 
superior Meat on Commercial Road, where 
Newville Fuller and his staff have spent the 








Right at home ino fan of loners. 
il portratt afr ye Hictis rir te itd 


James Dean brox 
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; met F iw 
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morning culling and packa > ami ‘pecial 
and standing orders, from the usual 16 kilo- 
grams of mutton chops for mag Wieczor- 
‘s seven dogs in Harton to 5,000 beef 
sausages for general sale, and a variety ol 
roasts, steaks, and cold cuts as well. The last 
butcher van mace the run on June 30, 1982, 
a date lamented even now by most of the 
women on the line, who felt they got better 
quality when the meat was cut to order. 
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to send in orders tor whatever they wanted 


But we found that the cost of haneling rood 


was too high, and | beran 
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complaints from people that thes 
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In the worst heat I used to con the butcher into letting me sit 
in the refrigerated part of his van. 





and foodstuffs, all paid for by cash or bi- 
weekly paycheck deductions to the tune of 
350,000 Australian dollars a year. “The 
other goods and passenger trains go night 
through the camps,” says Averis, “so the 
Sugar isstillan absolute necessity for them.” 


IRST STOF: a pillbox at Tent Hull, 
just half an hour along. The start of 
i. pattern, for where camps once 
thrived, there often remain only these 
little concrete séntries with their locked 
doors, from which the train guards phone 
train control to report our progress and 
receive any new instructions. These instruc- 
tions are usually bad news, for in the great 
scheme of train control we come absolutely 
last. “We ‘sit down’ in fayor of all other 
trains,” guard Andy Colebatch wearily ex- 


plains. After all, there is only dne set of 


tracks to be used by all trains, east- or west- 
bound, so somebody has to step aside onto 
the crossing loop to let them pass. 

We make it to Pimba by sunset. We have 
already stopped at Bookaloo to deliver a 
slat-sided van of expensive pedigreed 
merino. and Corriedale rams for nearby Per- 
natty sheep station, and to pay the few 


The Nullarbor grapevine 
is the fastest in the world, 
so I’m told. Any trouble 
causes a chain reaction 
right along the line as the 
fettlers take sides. 


hihi VASE. METEOROLOGIST Ss Wirt 


fettlers manning the camp; they bought only 
sundries in the retail van, because it’s not a 
difficult drive into Port Augusta. We have 
paused at McLeay to pay the men who are 
laying new signal cables. And we have seen 
the landscape reduce itself through an in- 
terminable, breathless afternoon from ar- 
boreal scrub, with vibrating too-close hues 
of red-brown sail and magenta wildflowers, 
to the scattered salt pans once harvested for 
salt and potash and now only immense, 
gray, scabrous mirrors glaring back at the 
sun, On the empty moorlike uplands of 
Pimba, the wind ought to blow harder to 
scatter the mosquitoes, 


730 


Pimba doesn’t need our water, being on 
the silver-gray pipeline from the Murray 
River thet has snaked along the tracks. 
Pimba has 2 sort of uncommitted air about 
it, but-in most respects it is the first typical 
stop. Identical square, metal-roofed houses 
line up facing the tracks on the south side, 
and people push wheelbarrows to meet us, 
or lounge against their “utes” (small utility 
trucks). Men head for the bank van to col- 
lect their pay, women invade the retail 
van, where everyone eventually converges. 

Finally we get the signal to proceed, and 
Ron Nicol, this week's vanman (one of three 
assigned in rotation), can relax. The sky is a 
velvety purple-blue sieved with stars. A tre- 
mendous full moon gives an eene silvery 
sheen to the landscape, like daylight turned 
inside out, complete with shaclows. Deli- 
cious coolness and calm, crickets purring. 


™, AWN COMES to Barton before the 

retail van opens at 6.a.m., anc its 

few residents are already up and 

about. Here begins the land of jol- 

ly mishits, that special breed bevond civiliza- 

tion's casual reach that tenes. to gravitate 

toward life in the back of beyond, Ziggy, for 

instance, a dependable worker but an un- 

abashed misogynist who dotes on his seven 

dogs (all, strangely, female). Ziggy, who 

hurled his mop at me to drive me away from 

his litth: compound. “Bloody tourist!” he 
velled over the snarling animals. 

There is no typical Tea and Sugar custom- 
er. Regulars can range from-steady Scottish 
cattle rancher Peter Hoge at Kawlinna, 
whose bagpipe skirling blends weirdly with 
the whistling desert wind, to the anarchy of 
the concrete sleepering gang at Karonie, 
mostly single men certifiably unemployable 
at any other job. There are people hiding 
from the law under assumed names, and 
there are committed ralway people, like 
roadmaster Siggy Scaficdi and his wife, Ma- 
ria, who have lived in Rawlinna for more 
than two decades, whose son is an engine 
driver; and Paul and Daphne Smith, with 
young Adam and Amara, who moved out to 
Forrest to work at the weather-observation 
outpostand getaway from the hassles of big- 
city life; and Rahman Timsar, the elegant 
Iranian geophysicist working under con- 
tract to a diamond-prospecting company. 


National Geopraphic, June [986 
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electric appliances, plenty of clean water, 


Air-conditioning here and there 
now UbIQuItOUs Video, ¥etitisademanding 
environment, cepecially for the 
Never has the bromide “Life is what you 
make it” been illustrated more clearly than 
in the « Mply reas hes of the Nullarber. 
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NA LITTLE CAMP there's always one 
of them that's a disturber,” says a rail 
phlraveled tht ine far 
a guard. “I don't know why, 
there always seems to bée one of them 
of the women Will stir up a bit of strife 
sel thts couple against that couple 
_ommunitv-service 


Witt SUG yISor whi 


Vears 2 


coordinator Susan 
Surguy says, “It doesn't really surprise me 
thiast occasional 


there's unpleasantness 


among the women, when you think of the 
situation, especially in the summer. To me 
it's really amazing that they all¢ 
well together,’ 

Sut, Pat Bell, 
retail-store manésger in Cook, “We do o fair 
bit to keep ourselves occupied. We have 
three basketball teams and a tennis court, 
and I'ma Brownie Scout leader. It's not real- 
iy hard here Bul 


most of the women find it hard; you know 
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[ saw enough of the bloody Nullarbor in me kid 
days. I hate the country — don’t like it one bit — 
but the worlk’s good. 








what they're like, they hve for the shops. iharried couple this is the Dest start you 
“Lack of shops doesn't bother me," states could get. You have nowhere to run to, and 
(jlori i Piant. 1 To-nonsense Vork shire Vou Dave (i learn LO LIEK bo en h oLner 
woman married to the ganger al Watson and jeg pauchert solve these dilemmas is the job 
4 veteran of 14-veors in the bush, “We make of the traveling community-service wom- 
qur own entertainment. We read.a lot. | en—in South Australia called rie RICE 
knit. | embroider, I crochet. Idon't know team (for Remote and Isolated (children’s 
why they buy videos out here—none of therm Exercise), founded in 1974 to.aid o the ck 
has an mir conditioner vet. [hey re too fanmbes with younr children Nurse Col Leen 
young, they ve done nothing. [have a hear- Slattery and toy librarian Koslyn Schrader 
em—l hear too much!’ eo oul every two months, sometimes with 
‘rs, but thes all feel a 
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because you don't have the people to reach  certam frustration at not being able to nain- 
aut to,” says Margaret O'Reilly in Hughes, tain closer contact 

who at age 31 calis herself “ancient” By “Vou go back to Port Augusta wondering, 
rallway-wite standards. “IT Sone boly's got Whatcanido?” say's Roz “Colleen can rete 
a bad habit, you either overlook itor putup medical problems to the fying doctor lor his 
with it—vwou can't @sc ae aL. For a newly regular twice-a-month clinic, but WOU realy 
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arent in any one place long enough to fee! 
you can help people with routine troubles,” 

Heit Kerspien, a homemaker with the 
Kalgoorlie-based teum, comes out each 
month. She grew up alone the line, so she 
has a special unc 
nnd rewards, Whilesome of the children are 
getting their periodic inoculations, others 
Play amid a welter of toys, cut-up drinking 
straws, and mangled egg 
mathers browsing through the books and 
magazines in the small but wildly eclectic li 
brary. “The important thing is to overcome 
the assumption that only people with prob 
lems visit the community-service van," Hei- 
di told me 

“We offer some activities and crafts for 
the children, or just sit and have a cup of 





frstanding af its demands 


cartons, their 











odd a bit of Yankee flavor, sprinkling 


the Ted cand Sugar route with softball 


diomonds and basketball courts. 





coffee and a chat with the mothers. But if 
they feel you're pushing, they'll back: off. I 
fee] that the modern vices have caught up 
with people for all thal they're =U) otter, 


HE NULLARBOR Is an arid ocean 

that we without changing 

course, for it contains the longest 

stretch of straight track (310 -miles| 
inthe world, beginning between Ooldea and 
Watson and ending at derelict Nurina. Sur- 
veving the scene from the engine, I can see 
why driver Jeff McKenzie has what he 
jokingly (1 think) calls a “yigilance-control 
button” to keep him awake. If he fails to 
press iLsometime during a 90-second cvcie, a 
Wiring heht flashes, then a whistle blasts, 
then the automatic brake stops the train 
Fear of this sequence is supposed to keep the 
driver alert. The system is not infal 
However, it does give the driver something 
to do besides watch the wedge-tailed eagles 
or hit the occasional kangaroo, sheep, cow, 
ar Wild camel 

An expensive freight train traveling 50 
milesan hour does not brake for animak, es- 
pecially those that creep out al dawn to lick 
f the rails. “OF all the animals, 
emus are the worst,” driver Tommy Frencl 
shudders. "You get feathers for miles.” 

By late afternoon on Friday we are at 
Cook, the halfway mark, a major refueling 
station, and not a bad-size town either: ten 
permanent railway workers an families 
They have a water bore and desalination 
plant, a 43-student, 1?-grade school 
even a swimming pool. As we are almost to 
the Western Australia border, everything 
changes here, the créws a8 well us the clocks 
(we set our walches back an hour anda half} 
Phe “doctor” 131m attendance—he being the 
southerly wind that blows up from the Great 
ight about this time every 
dav—anc 1s bringing new weather, From a 


Crass 








thie 





the ciecw o 





find 


Australian 


It’s difficult in these small 
communities to find people 
who get on well together. 
People don't realize how 
dijficult it ts to run these 
remote canips. 


AOSTE LUE. BATA DT RT Perea 


noontime high of about LOAF, we-are now 
cown into the 60s. and the dust % whirling 

‘Feeling crook? Come to Look’ inviles 
outside the six-bed Bishop Kirkby 
Hospital—another 


the sigs 
Church of Eneland 
mark of ¢ 
And because Cook has one of the railways 
six branch stores, the retail van is closed 
Wextis Hughes, which I] remember tor the 


enormous gold-rimmed purple clouds part 


pbk 4 more evolved cmihization 


ing to reveal a colossal marigold moon, and 


Margaret () Kelly explaining the fine! 
w to cook wombat. At Forrest 


POIs of fh 
the weather station north of the tracks hut 








dies inits own blessed litt 
Loongans means a visit to Red Roo 
Ronan, the kangaroo that Shirley 
Ronan rescued from tte dead mother 

And then Rawlinna, about the same size 


ns (lodk but with 80 much MOre personality, 


trees 


hah 


thanks In part to Carole Dhu's astonishing 
farden, respiendent with color, which taces 
Lhe cst 


Trevor, the schoolteacher 


J 


street. She and het 
, ve in thes tittle 
oasis with a collie anda DTT and their in 
uttered the resonant statement, “You 
l tived here six months before [ had time to 


Walk up to the end of the street.” 


KNW, 


Che vast limestone plateau 1s riddled with 
blowholes. [na mysterious torm of vegeta- 
ble segregation, the blond green wardweed 
to the north side of the tracks, whi 
the bluebush covers mostly the south. And 
now, off to Aanthus 


REE [Ss 


HE TREES are beginning to get 
their strength back, and my impres 
dan of Zanthus. reached after dark. 
is mainly of the floating canopy of 
ghostly peppercorn trees Uluminated by the 
train’s headlight. Drowsy, 


dren in their pajamas clamber on anc of! 





boe-eved chil 


No one likes to live in a votd. 
The Nullarbor is a void of 
land in a way. And the 

Tea and Sugar is a small 
way of letting them know, 
‘We know you— hang on!’ 
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ce parklike grove of 


and ie 


the retail van begging for candy 


the pickings are pretty slim, 
but it's onlv 125 miles to Kaleoorlie, and 


many people here drive the rutted dirt road 


LTFaTM Hy TW 


ni town to shop (“lusters of Aborigines 
hover on the fringes, waiting their turn 
nlwawvs last 
After Aanthus we cleep, waking sunday 
mormine tothe dregs of saturday night as the 
Van at Kar 


onie, Pleasant aseach may be when given na 


single men crawl onto the pay 


reason tH he ol Her i Lins isa hart bur i 
and no mistake, Linnking and hiehting are 
their main leisure pursuits, which for young 
& (iagination ts 


Boredom pla . 1ts insidious 





menof much enerey and htt 
nol Surprising 
part. After watching the gang do tts mind- 
benumbineg, and repetitive Work, 
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removing the old timbersleepers anc install: 
ing the new concrete version (one anda half 
miles, oran average of about 3,000 individ- 
ual sleepers, every five days), I was thirsty 
for a couple of “stubbies” mvsell 

We have slowed toacreep now, clatlering 
over tracks still untamped and unaligned 
after the recent surgery. The country has 
returned to its senses, The right-of-way is 
lined with crimson wild hops and at last an 
abundance of trees, mostly blackbutt, gim- 
let, and white gum, with its polished silver 
flanks and myriad slender branches topped 
with glittering bunches of leaves. Sandal- 
wood ic also harvested around here by a few 
hardy entrepreneurs 

Vee will reach Parkeston, the railway ter- 
minus jutside Kalgoorlie, by noon. The 


tired crews will book off, glad to see the end 
of the run with its constant starts and stops. 

“When | get off a Tea and Sugar nin, I'm 
just shattered,” says David Oates, a young 
guard. “Tl had ta get up al 4 a.m. yesterday 
mooring to shunt. It takes me 24 hours to 
recover—the whole thing really throws your 
system out of whack." 

We can all go home content, though; there 
WAS a surprise happy ending to the Zanthus 
wedding saga, The cautiously pleased padre 
told me later that the couple calmed down 
shortly after the train had departed, drove 
into Kalgoorlie to the registry office, discov- 


ered the fee had risen beyond their means, 


and so, properly penitent, intercepted him 
on his return via_another trai, [tis possible 
that they are, even now, still married [] 


roces over the Nullarbor Plam. The train and the desolate lond it traverses can 
evoke grudging dominion, Said one resident: “There is some dura of the 
there on the Tea and Sugar 


onthock-—of thw unknown, of the remarkable 
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iterury lion of the 
rh century, Count Len 
Nikolayevich Toistoy enriched 
the ort of the written word with 
euch novels os Wor and Peace 
and Anno Karenina and a 
treasury of shorter tales 
Haunted by the tmnuemonill 
problems of poverty ana 
inequality, the Russian 
aristocrat—born te privilege 
in 18&28—turned his pen to a 
ohiilosophy of charity, 
simplicity, and nenviolence 
thet hetped shape tie 200 
century politics of Mahatma 
Candi and Martin Luther 
King, Jr. [n-peasant dress he 
eat for this 2driv color 
photesraph by Serge! Prokurin 
Gorehii, taken on the Tolstoy 
estate in 1908, hwo years 
before his death at age 82 
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NE OF THE STRIKING THINGS about Count 
\Leo Nikolayevich Tolstoy 
quarters of a century ago, at 82, and is among 
the world’s most widely translated authors—ts 
that so much in his hundreds of works and thou- 
sands of jetters still speaks to so many today 50 
warmly and urgentls 

For exumple, to the tenth gradersin Mr. Ronald Briley's E.u- 
ropean history class in Albuquerque, New Mexico; they ve been 
stucdving that epic panorama of emotions set against Napoleon's 
invasion of Russia—Worand Peace, 

The irs share the an Key of YOoune Natasha at her first grand 
ball. fs if posstble no one will ain mie, that shatl not be among 
fhe first to dance thatnolone ofall lhese men willnolice me? 
Said one girlabout Tolstoy's descriptions of Moscow society cir- 
ea 1R1O: “It's like ‘Dallas’! 

The bovsteact to the battle scenes, to what Natasha's brother 
Nicholas thinks as the French close in. Com they be coming at 
me? And why? To kill me? Me whom everyone ts 10 fond off It 
makes them wonder about war, says Mr. Brilev. “Betore you 
know it, you're discussing Nicaragua.” 

How did Tolstoy get to know so much—this aristocrat who 
chose to cress like a peasant and was torn all his life, it's been 
said, between a sensual temperament tind a supersensitive con 
acjence? Whose eves “saw -evervihing through and throwgh.” 
And whose words, as we shall see, affected) Lenin, profoundly, 
ant Gandht, decisively, Also Richard Nixon, at least temporar- 
ily—especially the philosophical works, as Nixon recalls from 
his college days: “At that time in mv lite l became a Tolstovan.* 

Some vears ago I set out to follow Tolstoy, not only through 
his books but also in his footsteps in his native land, where the 
settings in Which he spent most of his life are meticulously pre- 
served. I didn't suspect that before the end of my Tolstoy 
odyssey I would find a Tolstoyan answer to a most perplexing 
question of aur time: Why is it that (Continued on page 764) 





who died three- 








| J 


a J i 
VeRetoOrion aid espoused religious views that drew fire from the Russian Orth 
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proposed fo fis wife, sofia Andrevewnd Behes, a court doctor's daughter 
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M1LOST WIT LUE aOres 
Tolstoy was told of ht 
fabove), wo died in [830 when 
he wos two veors old. His father’s 
death in 1837 lett Leo, three older 
DTOLKers, arid @ younger sister 
the core of relorives 

Considered to be the brightest 
bitin hussta s 1Sin-century 
ferary avaieen| nL Tolstoy 
roised Slowic pride during an era 
ominoted by western European 
artistry, Soviet ciiizens still echo 
the sentiment etched on a 
poperweiht, below, given to him 
by glossworkers in 1901: “Russian 
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for them you will always be grea 


dear. and beloved.” 
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Continued From pate 
hated regime ts 


fsé) whena widels 
atlast overthrown, What tol- 
lows often no better and sometimes worse? 


PINTER in Moscow—there's 
Tolstoy in the air. Inside the 
Kremlin wall, oi the Palace of 
( OMnZTesseS, 
see Moscow burning on the gigantic staee— 
it's Sergei Prokofiev's operatic version of 
War and Peace. The next evening, at the 
Bolshoi Theater, | can sense the ecstasy, the 
anguish, of a worthy woman trapped in 
adultery, giving up her littleson, dyinga su 

cide—it's [1 LSE ‘'s dnna Aarentna , danced 


by the great Maya Phsetskayatpages 774-5) 
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The dowmed Anna challenges Western 
actresses generation atter zeneration—trre 
ta Garbo, Vivien Leigh; most recently it was 
Jacqueline Bisset, twohourson TY, playing 
to an estimated 15 million sets. [he splasht- 
est Tolstoy screen extravaganza ever was 
the Russian Warand Peace of 1968, and [ve 
Seen it all on vied 

“Na, ernt,” 


—six hours! 

says the director who made 
it, Sergel Bondarchuk, at the Mosfilm stu- 
dio, “Some tradesman in America cut tt 
without my knowledge.” Did he really use 
120,000 solders for the battle of Borodino? 





“That isexaggeration, all [had was12,000," 


Would he ever try such a thing again? 


“Viv kovem sluckaye—No way!" 


Vational Geegraphic, dune [980 
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noticed this beauty. ..and fell in 
lowe with it,” recalled Toletoy 60) vers 
floter, writing of the birch-lined aveniie tp 
Yasnaya Polvana, his.ancestral estate 


flO miles south of Moscow. “Without my 
Yosniva Peliana, tt: would be hard for 
me to tmaging Russia.” The presen 
house grew from one wing of the original: 
Polstoy sald the main house to pay 
gambling debta in his bachelor dave 
Gardens and orchards on the vost 
estate grew fo 96 ocres:in. Tolstoy's time 
rertecting fis interest tn land 
moarndegerment. An andaryvllis from the still 
tended greenhouse brightens a winter 
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T LAST I'M OFF to the main stage 

of Tolstoy's real-life drama—a 
. hundred miles south by train, 

past snowy fields and forests to 
the city of Tula, then ten miles by carto Yas- 
nava Polyana, the country estate where he 
was bornin 1428into alandowner's world of 
seris ancl tutors, horses und hunting, Rven 
when he was alittle boy, family serfs would 
hare their heads before him and address him 
as count: all serfs were freed by imperial 
decree in t861, but Russia’s rigid social 
structure changed relatively little in the 82 
vears of Tolstoy's life and this, as we shall 
see, bothered him increasingly to his last 
months here at Yasnava Polyana, justseven 
years before the Bolshevik Revolution, , . . 

Silvery flakes dance in the wind, an ave- 
nue of birches leads to a stately white house 
in knee-deep snow. Upstairs a grancia- 
ther clock is ticking-—the guide says it was 
brought from England by Prince Volkon- 
sky, Tolstoy's maternal grandfather. “You 
can find this house in War and Peace, in the 
description of Prince Bolkonsky's house. 
Tolstoy spent most of his life here,” 

Yasnaya means something clear, lumi- 
nous, bright, and polvana is a clearing in a 
forest, a meadow, so Vasnava Polyana can 
be translated as “bright meadows” or “sunlit 
meadows.” Much of the natural setting 
here, the trees, ponds, mushrooms, along 
with the life once bustling in it— dogs, bees, 
children—shows up in Tolstoy's writings, 
beginning with his first publication, CAid- 
hood. It is a fictional memoir, happy and 
sad, narrated by a boy much like little Leo— 
exuberant, willful, introspective, and ten- 
derhearted, cushioned in comfort and love. 

The real Leo loses his mother at two, fa- 
ther at nine, a guardian aunt at 13, and must 
groaway loanotheraunt, in Kazan, where he 
enters the university at 16 and follows the 
ways of young noblemen—drinking, wom- 
en, treatment for venereal disease, flunking 
courses. He inherits Yasnaya Polyana but 
soon gots to Moscow and St. Petersburg, 
gambles heavily, loses a lot, ancl returns at 
21, hoping to make a go of farming. 

At 23 he sets out for the Caucusus to join 
the tsar's army endlessly fighting Muslim 
mountain tribes between the Black and the 
Caspian Seas. He narrowly cscapes a gre- 
nade, is nearly captured. At 26 he's deep in 
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the bloodbath of the Crimean War, com- 
manding a battery defending Sevastopol 
against the French and English. 

His early stories of this war—as seen by 
different participants—bring him acclaim 
in St. Petersburgsociety and literary circles, 
but he tires of that. He travels abroad, in 
western Europe, then settles down at Yas- 
nava Polyana and establishes a primary 
school for children olf his illiterate peasants, 
on principles strictly his own. No compul- 
sion, no punishment—pupils keep their 
own hours and work at what they like best. 
Eventually he writes: primers and children’s 
stories, He loves toteach. The kicls love him 

At 34 he brings home Sofia, his 15-year- 
ald bride from Moscow, but not to the 32- 
room mansion he was born in; he lost that at 
cards while in the army, and It was carted 
off, bit by bit. Only a stone marker remains 
todav. He and Softasettle down in what had 
been a separate two-story wing; they'll ex- 
pand it astheir family grows year after year. 

Now amid. his daily riding, walking. 
swimming, and talking to peasants and visi- 
tors, Tolstoy works long hours on what will 
become War and Peace. He writes a few 
pages aind rewrites them again and again; 
every night, sometimes beyond two in the 
morming, Solia copies the changes from his 
nearly legible script, knowing thal tomor- 
row he'll probably cross it all out and rewrite 
it for the sixth or seventh time. “How patient 
and hardworking he is," writes Sofia in her 
diary. “It is astounding! 

The result, after seven years, is one of the 
wonders of world literature, more than a 
thousand pages of adventures and feelings 
of dozens of major characters and scores of 
minor ones, sprinkled with Tolstoy's novel 
reflections on history, on war. Wars interest 
him, not in the sense of maneuvers devised 
by Napoleon or other generals, but the reali- 
twof war—“underthe influence of what feel- 
ingone soldier killsanother.” (renerals don't 
matter as much as they think; what decides 
battles and finally the war is a combination 
of unforesecable circumstances. . . . 


mr’s BITINGLY COLD at Yasnaya 
Polyana, minus 2°F, but what's this— 
a girlin a wedding dress, a boy swing- 
. ing a champagne bottle, emerging 


| from the wintty woods? Thev drive off ina 


Notional Geographic. June 1986 
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Nlay, in the time of the apple blossoms, thi est smile that a man often thinks more ol 
nightingales, [tether [ will himsell than he real i didn't know tt 
Back in Moscow. schoal ¢groun troop then. but he was nal inhrasing tolste, 
through the L. N. Tolstov State Museume The museum director save that in summet 
bshed inva pillared old patrician hows evs ‘hibits will eo to the far ends of thi 
\U Soviet youngsters study Tolstoy, ateach- country. Into the wilderness of Central Asia 
ersayvs. In primary school, dorensofhischil- with the exhibition train Komsomol ‘ 
dren's stones; later all read War and Pea: Prawia, veEuting workers building thi 
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the contemporary world” or “Leo Tolstos published Anna Aarenina, another instant 
the pride of Russian literature uccess, and Sofia had by then bome 11 of 

Inasense there are Tolstoyexhibitsacross then children—eicht would survive to 
NLoscow, Places that appear in his books wiuthood—she insisted that the familh 
wweh 8s the massive mansion that was the move to Moscow for the cold months. Thi 
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‘disorderous life of a bachelor.” This howse was then a suburb (page 776). The Tolstovs 
isdeartous, mtold, because herehe began moved in with servants and staff—house- 
his serious writing, with Cféild#ooed. Most keeperandcook, tutor and governess, scam 
MEANING and mast touching. isthe small stress and nurse, malcds, valet, coachman, 
estate farther out, at No. 21 Leo Tolstoy gardener. He was not happy 
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street in Rhames mkt Where things are as For Cite some time he had heen seeking 


‘lefitthem, where manyolthe yveryobjects the meaning of life in his past, in his con 
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"iM BACK AT YASNAYVA POLVANA 
late in May. Where there was snow 
and silence, there now 18 greenery and 
purposeful activity. Early morning fog 

dnftsoverthe big pone, wie es sare hsehine 
and then some men, acdozen ducklings come 
and bop in. (in the slope leading up to the 
Village, women tend their vegetable plots 
with watering cans, Then they bring calves, 


drive stakes, tether the calves, and leave 
Lhem Lo graze 

Amid warm breezes anc birdseng I walk 
past the big house to the formal grove called 
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walked in the morning, alone with his 
thoughts. He called this his morning prayer 

By ten.o clock, visitors busi 
avenue of birches by the buslourl—the busy 
season is afoot. Some 400,000 a year come 
and go quickly, L feel privileged, being per- 
mitted tostay overnight, inthe building next 
to the stables where the house servants once 
so that | can appreciate the spring 
here, and especially the trills of the nightin- 





e up the main 
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would rouse a dead man 

At Vasnava Polvana he'd sweat with the 
poorest peasants—plow, cut hay with a 
scythe, spread manure an a wiclow’'s field 
Anvone wanting to see him could do so, and 
many did, local people and visitors from 
afar. For he was betoming world famous 
and, in his fashion, power! ful 
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ond I'm sory,” Tobtoy wrote to his wrfe, 
then stole away Pefore diwn on 
Noverber 10, 19)0. Increasingly 
estriuneed arid tormented by the psyeriic 
noin they were inflicting on each other, 
he hoped to tive out his life ino quiet 
retreat About 150 miles from home oan 

a, he fell ill with pneumonia 
ond wes-removed toa tiny trautstation 
now mamed for him (facing page) 

Lite a possing traveler today (top), 
Sofia arrived by railroad cor. She was 
not allowed fo see her hushand of 48 
Veins LOL! fie! Wis WCOnsChoUus 

The stution clock records his time of 
death on Nowember 20 at 6:04 a.m. A 
railway worker traced Tolstov's profile 
on the wull in the stationmaster s 
quarters (above) 
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World Literature In Moscow has told me ! 
can't put a question in this way—my ap- 
proach is mistaken, the correct one ts the his- 
torical approach. He repeats that what 
Tolstoy said then doesn't apply today, it’s.a 
completely different way of life. Uhe basics 
of relations between the people in our society 
are different, and Tolstoy would be a differ 
ent person, We could spend hours on potit- 
cal eclucation for you.” 

Perhaps | should have argued back that to 
Tolstoy every form of coercion, like every 
form of violence, was inexcusable, no mat- 
ter how hich the aim. Orsimply have cited 
his blunt comment when someone insisted 
that there is a moral difference between kill 
ing done by an idealistic revolutionary and 
killing done by a tsarist policeman. Tolstoy 
replied: “There is as much difference as be- 
tween cat shit and dog shit. But [dont like 
the smell of either one or the othe: 

Now, not feeling bound by the historical 
approach, [ can speculate on another ques- 
tion that perplexes many in the second half 
of the 20th century. Why is it that when a 
country overthrows a widely hated regime, 
what comes alter is sometimes just as bad, 
or worser 

Because, I think Tolstoy would answer, 
all dictatorships and revolutionary move- 

vents share the same basic assumption. As 
Dr. James Billington—a historian of Kus- 
sian culture and director of the Woodrow 
Wilson International Center for Scholars in 
Washington, D. C.—puts it: “This assump- 
tion is that.as long as violence is controlled 
by some disciplined party organization or 
national state, iLisan acceptable means to a 
desirable end. Tolstoy challenged that in a 
way that nobody has since. 





NW HIS LAST doven years, Tolstoy kept 
busy as ever—walking, riding, writ- 
ing, seeing visitors, speaking out. 

When dozens of Jews perished in a 
pogrom in Kishinev, he blamed the govern- 
ment and wrote three stories for an anthol 
opy to raise money for survivors About 
conferences in Europe seeking to promote 
peace, he wrote that they were nypocritical, 
that g@overnments, so long as they rule 
by force, will never reduce them militar; 
power but constantly try to increase it, 
ostensibly for the sake of peace; and that 
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Longe ago he'd written about people asking 
him; “You preach, but how de you live?” He 
WrOLe Liat this was & most natural Question 

| uts my mouth.” He 
added that be hacin'! fulfilled « thousandth 
af Christ's not be 
cause he dichn't with t 
unable: but he was trying with all his heart 
Now he writes in his diary that he rarely met 


and “that it always shut 
ara Commandments 


bul because he was 


iman with more vices than himself—volup- 
tuousness, self-interest, malice, vanity, and 
espe inliy self-love. He thanks Goocl that he's 
still struggling against all that 

By 1910 Sofia makes hysterical scenes 


almost daily. in November § Tolstoy writes 
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liarvi “More: and more I an 
oppressed by my life.” The following might 
he hears Sofia rummaging in his study, is 
she looking for that will? After 48 years 
marnace be writes heri farewell letter 
the situation at home has become now wn- 
and 2astde from thal he 
can no longer bear to live in luxury 

Well before awn he leas ec VYosnava Po 
Vana for the lasttime, quietly, accompanied 
only by his doctor, Some think he hoped to 
2010 a monastery and then become a penn: 
less pilgrim 

Tolstoy fell ill onasouthbound train.of the 
Ryazan-Urals Railway and was taken to the 
ati stapave 
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RODNEY JACKSON anp DARLA HILLARD 


Rare, shy, and solitary, the snow leopard haunts the roof of the 
world like a phantom, storied but seldom seen. Its handsome coat 
serves well as camouflage, but in the past made the cat a victim 

of poachers. Man continues to threaten the leopard by encroaching 
on its lofty habitat. On a prowl through the Himalayan night, 

a snow leopard steps on a hidden pressure pad (left) and activates 
a concealed camera, creating one of the first three self-portraits 
ever made of this magnificent, endangered animal. 


N THE SNARE was an animal so rare 
and mysterious—so long anticipated 
—that I hardly dared to trust what 
the spotting scope had shown me from 
hase camp. I scrambled up the steep 
embankment and pushed cautiously 

through dense bushes lining the trail high 
above Nepal's Langu River. Beyond the 
large boulder ahead was the trap. 

In it waited my quarry, a snow leopard, 
crouched low to the ground, ears flat, eves 
icy green, mouth wide inadeep growl, [had 
to get close enough to aim a four-foot jab 
stick with an immobilizing drug into the 
cat's Hank. A prime male, he was inno mood 
Lo cooperate. He twisted and lunged, hissing 
and snarling, harmlessly restrained by the 
snare to a radius of two feet—just enough to 
foll my Alm 

My Sherpa cuide, Lopsang: approached 
from the opposite side, the cat hesitated, and 
in that instant T found my mark and injected 
the crug, We retreated out of sight to wait 
for the tranquilizer to take effect 

The cat was down, eyes wirle and dilated. 
He lay unmeving as [took the snare from his 


forepaw, covered his head against the bright 
spring sun and the stress of seeing humans, 
and placed.a radio collar around his neck. A 
small tattooed “1” on the mide of his left ear 
would identify him in the event the collar 
was shed and he was retrapped. Standing 
about two feet atthe shoulder, his three-foot 
tail nearly as long as his body, he weighed 
around a hundred pownels. 

| checked ory watch—tess than 15 min- 
utes since the drug, a light dose, hac taken 
effect. The cat began to recover, muscles 
rigid and straining against my hands. Soon 
he would regain mobility. We repacked in- 
struments, took last-minute photographs, 
and filled our eves with the image of dense 
smoky gray fur dappled with black rosettes, 
thick tail, huge paws with claws extending 
as he rollecl to his fect and moved unsteadily 
up the stope. He did not go far, but lavin the 
shade of a wild peach tree 

We returned to camp and tuned in the 
telemetry receiver. The world's first radio- 
collared snow leopard was.on the move, be- 
ginning to mye us information on his almost 
completely unknown habits in the wild 
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tion to my proposals for 4 raciotelemetry 

study of Pantkera uncia in its inhospita- 
ble mountain habitat. 

No one was willing to fund such a “high 
risk” project, until I received one of five 
Rolex Awards for Enterprise in 1981, His 
Majesty's Government of Nepal, through 
the Department of National Parks and 
Wildlife Conservation, approved my appli- 
cation for a joint study and assigned Karan 
B. Shah, a Nepalese biologist, to work with 
Darla Hillard and me. He would gather data 
on the snow leopards’ major prey species, 
the bharal, or blue sheep. The National 
Geographic Society, the New York Zoologi- 

cal Society, the World 
| Wildlife Fund, the Interna- 
A tional Trust for Nature 
RESEARCH Conservation, the Califor- 
PROJECT nia Institute of Environ- 
SUPPORTED mental Studies, and the 
International Snow Leaop- 
ard Trust provided funding 
for four field seasons, aver- 
aging cight months. 

An aura of mystery sur- 
rounds the snow leopard, one of the rarestof 
the world’s large, endangered cats. Snow 
leopards inhabit the remote and rugged 
mountains of inner Asia, their historic range 
of some half million square miles. 

Until now almost nothing was known 
about the species’ habits and life history in 
the wild, hardly surprising givenits shyness, 
superb camouflage, and challenging habi- 
tat. Few people have been lucky enough to 
glimpse the cat. Most encounters involve 
villagers searching for firewood or herding 
livestock and big game hunters stalking a 
trophy: Suddenly their quarry 1s scared off 
by a snow leopard in search of a meal. The 
first photographs in the wild, taken by 
George B. Schaller, were published in the 
November 1971 NATIONAL GEOGRAPHIC. 

In selecting our study area, | committed 
mvselfand my associates to living and work- 
ing in one of the world’s most remote and 


‘| CAN'T be done” was the typical reac- 
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Born in South Africa, wildlife biologist Rodney 
fackson is seeking a doctorate from the Univer- 
sitv of London, Darla Hillard is at work on a 
book about the ongoing snow leopard project. 
Bath live in California, 
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formidable regions, Only a few mountain- 
cers have visitecl Langu Gorge since British 
explorer Jolin Tyson first mapped itin 1964. 

We carefully considered everything need- 
ed for at least eight months. If we forgot 
something, too bad—the nearest store was 
at Nepalganj, 160 miles south by foot. Sta- 
ples such as rice and flour filled much of the 
2,000-pound capacity of our chartered air- 
craft. Potatoes—and little else—could be 
bought from the nearest village, if the har- 
vist was good. 

We flew to the small town of Juma, 
roughly 200 miles northwest of Kathmandu. 
Its dirt airstrip ties a few government em- 
ployees and aid program workers to the life- 
line of Kathmandu, and us to our study area 
(map, pages §00-801). At least 30 porters 
were needed to carry our supplies and cquip- 
ment from Jumia to base camp. The journey 
north covered some 60 miles. It took ten 
days over two high passes; storms can cause 
delays Many season, 

Base camp rested on a small river bar two 
days (eight miles) beyond the village of Dol- 
phu, population 200. No permanent path 
exists beyond the village, so we used wildlife 
trails and constructed log bridges where nec- 
essary to cross the Langu 


| FE LEARNED TO ACCEPT the 
Langu's weather extremes, the mo- 


notonous dict, backbreaking ter- 
rain, and isolation, for it is a stronghold of 
snow leopards and their wild prey—a natu- 
ral stage for spectacular moments like the 
hunt recorded by Gary Ahiborn, who joined 
usin 1983 as my research associate. 

While looking for firewood, Gary came 
upon a‘herd of bharal feeding above him in 
alpine grassland, Surprisingly, they showed 
no undue concern at his approach, particu- 
larly the adult males. It was the rutting sea- 
son, and they were distracted. 

Suddenly a male sheep came plunging 
down the steep slope directly toward Gary, 
followed immediately by a large snow leop- 
ard. Both were taking huge strides, travel- 
ing at top speed. After a hundred-yard 
chase, the leopard drew within reach of the 
bharal. He lunged forward, catching the 
sheep on the left side of its mrump and send- 
ing a cloud of pelage into the air. The 
bharal veered sharply and ran off to satety. 


elf-portrait of the snow leopard 
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Although the pursuit had brought the leop 
id within ashortdistance of Gary, hedidn't 
see Gary standing there for several minutes 
Then the man became the focus of all the 


cat's attention. For six tense minutes the 
leopard stared intently, undergoing a re 
markable transformation, Pulling his ears 
back tightly against his head, he seemed to 
melt into the low vegetation, Lying prone, 
he was nearly invisible 

Gary's first thoughts, stimulated by the 
cat's potent stare, were to tell himself, “I'm 
not a bharal. [don't look anything like leap- 
ard prey.” Was it true, he asked himself, 
that there had never been a substantiated 
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report of a snow leopard killing a human? 

Finally the leopard looked away several 
but more minutes: passed before 
he made his move. For the first 75 yards, he 
harely liftedd his belly off the ground as he 
crept away through short shrubs and tufts of 
grass. Hisbody made yery little motion, as if 
he had somehow located amoving sidewalk. 

With a final glance back at-Gary, the cat 
stood and broke into a full run for a couple 
of hundred yards, following the path the 
bharal had taken. Asthé animal approached 
the hidge on the horizon, he stopped, kh ro ked 
back, then walked out of view. Gary took 
his first full breath and suddenly realized 
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~ Lofty realm of the 
~ snow leopard 
ff ONTRARY TO ITS NAMB, the snow 
leopard mainly keepsto the cliffs 
7 and-rocky slopes below the permanent 
e amow tine, Or ing limes in the study 
area (left) mark home ranges of the five 
~ collared animals ax they stalled their 
: heral, or blue sheep. 
‘Barphones and antenna atd Jackson 
(right) as he sels his rustic to the 
en Leopard 2. The team found 
the cats to be most active in early 
= morning and late evening. 
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was in heat. Spraying boulders along the 
bluff above camp, she alerted other cats to 
her condition. In June her activity pattern 
and reduced range indicated she had given 
birth. She made only quick hunting forays 
from the den: The need to nurse her young 
Wis as strong as her need to hunt for herself 

l was highly tempted to climb up there, to 
see if [| could find the den and sneak a look 
inside. But that might have caused her to 
move or abandon the cubs, which are com- 
pletely helpless during their firstsix weeks of 
life. Unavoidable commitments precluded 
our staying another month. We left reluc- 
tantly, hoping that when we returned the 
following autumn we could recontact4, who 
would then be traveling with her babies 

It took several months after we returned 
in November to confirm that she had two 
cubs. And at that, confirmation was only in 
the form of tracks in the snow. Each time her 
signal came in loud and clear, we would 
s¢arch intently. One would thimk three cats 
together might be easy to spot—but no 

As we ruchotracked her and the lwo crow 
Ing cubs, it became evident that she was 
again utilizing her entire range: The cube 
must have quickly developed the climbing 
skills to enable them to follow their mother 
wherever she chose to go. The cubs began 
to exhibit marking behavior at about nine 
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months: on the Pine Camp trail I found 


scrapes made by one or both of them 
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tree where we were headed, the iPOD aro 


too quickly for me to react before 


his jaws clamped ughtly upon my hand. 

At once, Leopard 2, Gary, and I let go of 
one another, and the leopard crawled be- 
hind the juniper, a few feet upslope, still 
grogeyand unsteady. | had aserious wound: 
deep punctures and 2 bloody gash between 
two fingers, knuckle and bone exposed. 

We had bancages, painkillers, and anti- 
biotics, but we could not assess tendon dam- 
age or the risk of deep infection. Only two 
weeks into our field season, I would have to 
wilk oul to get medical attention, In the 
dead of winter it would be a month's round 
trip. tf we were not delayed by storms. 

Taking only bare necessities, Darla and I. 
with our camp assistant, Karma, set off the 
next morning. Eight days of hard walking 
fot us to Jumla, in spite of a storm that 
dumped two feet of snow on the trail aver 
Ghurchi Lekh. In Jumla we were advised to 
fly on to Kathmandu, for although my hand 
was in good shape, all things considered, 
only in Kathmandu were there facilities for 
surgery, if necessary, and rabies vaccine. 

We were directed down narrow, winding 
streets in Kathmandu, among small shops 
and family homes, to an excellent Nepalese 
surgeon who laid to rest my anxieties about 
permanent damage to my hand and pro- 
nounced me fit after a week's observation. 
Our friends in Kathmandu took delight in 
making me a most reluctant celebrity— 
“Oh, I want -you to meet Rodney Jackson. 
He's been bitten by a snow leopard!" 


ADIOTRACKING highly mobile, soli- 
tary leopards in the Langu’s awesome 
. terrain requires that we work be- 
tween base camp, three permanent high 
tracking camps, and several temporary 
camps along the main river course. 

The leopard radio, to our surprise, was 
quickly dismissed by Dolphu villagers dur- 
ing the first eld session. Expecting, I uess, 
to hear a growl, or the munching of teeth on 
bharal bone, one young fellow exclaimed, 
“"Tok-toktok-tok. Sabu chiaina!"—Beep- 
beep-heep-beep: That's no leopard! 

Delphu villagers, like many Himalayan 
peaple, believe that snow leopards drink 
only their prev’s blood, leaving the meat. 
This beltefis likely inspired when.a leopard 
is scared off, before it can cata fresh kill, by 
an ¢arly-rising villager, who finds his cow 






Trocking the Elusive Snow Leopard 


or goat dead with telltale toothmarks in its 
throat. But such encounters are rare. 

With no villages or livestock grazing 
along most of its 35-mile length, the Langu 
Gorge and its side canyons provide ideal 
sanctuary for snow leopards and their prey. 
In Nepal's less rugged high mountain areas, 
however, snow leopards face poor odds. In 
areas where much of the wild prey has been 
forced out by livestock grazing or killed by 
hunters, leopards typically venture into vil- 
lages in search of a meal. Verbal and written 
accounts tell of the snow leopard—unag- 
pressive, in fact docile toward humans—he- 
ing stoned to death by villagers. 

Considering the relative scarcity of prey, 
the home ranges of our collared cats are 
proving remarkably small, averaging about 
12 square miles. But this figure does not take 
into account the surface area within the rug- 
ged topography, While there is considerable 
range overlap, each leopard has preferred 
areas to which it frequently returns between 
bouts of often extensive travel. 

Some sites are favored by all the cats, but 
occupancy is staggered so that they are usu- 
ally at least a mile apart. Given the abun- 
dance of leopards in the core study area and 
their propensity for using common travel 
corridors, they seem quite successful at 
avoiding one another, 


Tribhuvan University, Kathmandu, 
» has the demanding task of gathering 
information on the leopards’ prey—herds of 
bharal (Psexdows nayavr) and Himalavan 
tahr(Hemitragws jemlahicus) that roam the 
gorge. His effort is concentrated on bharal, 
foralthough significant numbersof the goat- 
like tahr occur along the Langu’'s moister 
and more forested south sicle, they are scarce 
In the core study area. 
‘During the winter we often see small 
herds of bharal within a hundred varels of 
base camp. Constantly alert, the sheep 
sound the alarm—a high-pitched chir-r-rit, 
chir-r-rit—for no apparent reason. The 
herd then bolts for the nearest protective 
cliff, leaping effortlessly across hair-raising 
chasms and onto the smallest of ledges. 
Snow leopards, well aware of the defen- 
sive tactics used by bharal, spend a good 
deal of their time padding quietly up and 
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[na Nepolese village a 
hunter offered a pelt for sale im 
[977 (bottom left), several 
years offer an international 
convention restricted trade of 
snow leopard pelts. Jacksan 
bought the pelt for only ten 
dollars and presented tt to 
Nepalese officials aa proof oy 
the poaching vuiaiation 
action that broweht police te 
investigate. The pelt apparently 
wire token from a leopord 


whose skinned carcass (left) 


1 7 
fockson discovered abandoned 


maar dad riverbecL Poaching fo 
pelts fae sirtice declined and is 
no Longer CONSIMered a major 
threat to the species’ survival 
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on the onen murket. In contrast 
to the paltry sum jackson paid 
forthe skin, a pelt in food 
condition can bring several 
honored dollars when sold on 
the city, From there, the price 
climbs quickly as it passes 
middlemen, coat makers, and 
feniers 


A couple from Arhansas patra 
$1,058 ata government tourisl 
store in (China for this mnow 
leopard coat (right), seiced at 
the Seattle airport and her 
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LTS. Fish and Wildlife Service 

inspector Hill Schaff stored the 

coal with other contraband 
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been misinformed about tie 
cots identity. Or, Freeman 
who heads the International 
Snow Leopard Drust, a group 
working fo protect the spectes, 
atid the earrrieril wis Wdde 
from three snow leopard pelts 
To create a coat of the highest 
quality, a furrter would select 
tie Dest parts.o7 as Many os 7 
dozen pelts. Such a@ coat could 
command upwards of $60,000 
on the black market. 
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down narrow cliff ledges that tower above 
the Langu and its tributary gorges. They 
figzag along ridgelines, which afford both 
cover and a view of the immediate terrain, 
through gullies, hoping to surprise the 
ever alert bharal. 

As the crow flies, leopards may travel 
only half a mile in aday, butin fact, taking 
the topography and their circuitous route 
into account, they cover much more ground. 
Were it not for the beautiful and evocative 
sound of the words “snow leopard,” would 
be tempted to consider “crag leopard” a 
more apt description. Forone thing, leopard 
prey is usually found below the permanent 
snow line. But snow leopards have been 
known to cross 18,000-fool passes on occa- 
sion or meander across high glaciers as they 
move between major vallevs, 

At 14.475 feet Tilligha Cave shelters the 
highest of our tracking camps. In two miles 
we gain 5,000 feet—a six-hour hike. Though 
leopard sign is not easily found in the alpine 
grassland around the cave, the cats visit reg- 
ularly, and some of our most exciting mo- 
ments have occurred near Tillisha Cave. 

Working from the cave in late «pring, I 
found myself near the summit of Tillisha 
Mountain, a place of jumbled boulders, ice, 
and snow. It was cold, windy, and difficult 
to Write down my notes. Male 2's fresh pug- 
marks led down a snowbound slope, mean- 
dering between massive boulders toward 
ocher bluffs. 

Climbing the mountain's steep east ridge 
with receiver and antenna, I located him in 
the grassand rock moraine 1,500 feet below. 
He had spent the night traveling hard from 
the precipitous western cliffs of Tillisha 
Mountain up along ridge to the round peak. 
There, at about 17,000 feet, he had tra- 
versed half a mile of frozen rock and snow, 
looked down inte the remote and frigid al- 
pine basin that provides the headwaters of 
Tillisha Stream, climbed several huge boul- 
ders, then headed downslope for areas more 
likely to vield bharal, 

Clouds moved in to swirl about the peak, 
engulfing me and the views. Cold, shiver- 
ing, yet immensely satisfied with the day's 
work, | headed down to the shelter of the 
cave, companionship, acup of tea. 

Months later, as Gary and [ scanned the 
same slopes above Tillisha Stream, I spotted 
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Leopard 4 sauntering along the mountain- 
side—and behind her were two big cubs. 
They romped and chased one another, roll- 
ing and tumbling down the steep slope. 
They stalked imaginary sheep. They leapt 
and charged like kittens instead of year-olds! 
We watched for 20 minutes, until it pot too 
dark to see, They were too far away and 
there wasn't enough light to photograph, so 
we indulged ourselves completely, absorb- 
ing the event for which we'd waited so long. 

Poor 4! We wondered how she ever fed 
those two rambunctious cubs, They must 
bungle half her attempts at hunting. In fact 
such play is probably very important for the 
cubs’ serious work of learning to hunt for 
themselves. By the age of two, they will face 
the task of establishing their own range. 


INCE 1973 His Majesty's Government 
Department of National Parks and 
Wildlife Conservation has created six 

mountain parks and reserves, a remarkable 
effort for a country of only 54,362 square 
miles, Qur study area occupies the far north- 
west of 1,470-square-mile Shey-Phoksundo 
National Park. 

But simply setting asice parkland is not 
enough, for villages are a fact of life in Ne- 
pal's parks. They must be managed 30 that 
man and wildlife can coexist harmoniously. 
Also, with populations of snow leopards in- 
creasingly fragmented, buffer zones must be 
created to allow movement between sepa- 
rate enclaves. Otherwise, inbreeding may 
diminish the species’ chance for adapting to 
long-term environmental change. To meet 
this challenge, Nepal has created the King 
Mahendra Trust for Nature Conservation, 
[ts goal is to strike a balance between nature 
conservation and human needs. 

How many snow leopards are left beyond 
the Langu Gorge? Noone knows. Except for 
Tibet and China's Sichuan and Qinghai 
Provinces, what little prime habitat remains 
is near international boundaries, which of- 
ten makes study impossible, With interna- 
tional cooperation, urgently needed surveys 
can be carried out.and necessary steps taken 
lo protect this rare cat throughout its range. 

Without Panthera uncta the high moun- 
tains of Asia would be ike the African plains 
without lions, reduced in vitulity and ap- 
peal, For now, the snow leopard is a living 
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Phe children of Dolphu and Wangri are 
learning that the sabuw—snow leopartl—is 
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A MAN-MADE SUN rose over Bikini 
Atoll on March 1, 1954, Seen here 
from 50 miles away, the 15-megaton 
hydrogen blast called Bravo ranks as 
the largest U.S. test, a thousand 
times greater than the atom bomb 
dropped on Hiroshima in 1945. 





A Way of Life Lost 








By WILLIAM 5. ELLIS 
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The year was 1946. World War Il had just ended in a flash of atomic 
fury that even the bomb’s inventors didn't fully understand. For 
further tests, the American military chose a remote island cluster 

in the Pacific called Bikini Atoll. Its inhabitants agreed to vacate 
their homes, assured that they could return when the tests were 
over. Today, 40 years and 23 nuclear explosions later, the Bikinians 
are still waiting, on a cramped, isolated island 500 miles from 
home. For as instruments on Bikini show (be/ow), their atoll is still 
dangerously radioactive. 
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HEY SANG when thev left, and 
now that they were back, the 
Satie ara 

Sitting on the beach at night 





they raised their strong. good 


voices until the harmony carried out over 


the black waters of the lagoon, Thev sang of 


love, asong about the fragrance in the morn- 
ing lingenne from the nicht before. Lhe 
sang too of a spirit lost at sea, waiting to be 
cauehi up in a ereal current and to be borne 
to everlasting peace. 

Nearly 40) years had passed since that 
Sunday in 1946 when Commodore Ben Wv- 
att of the United States Navy met with them 
after church services to sav that their island 
was neeced for a project that would benefil 
mankind. He implied that an authorits 


higher than any on earth would be pleased i 


they decided to cooperate. 

Being both a devout and benevolent peo- 
nle (and not without awe over America’s 
military power), they announced this deci- 
sion, throwugh their chief, Juda: “If the 
United States government and the scientists 
of the world want to use our island and atoll 
for furthering development, which with 
God's blessing will result in kindness and 
benefit to all mankind, my people will be 
pleased to go elsewhere.” All 161 members 
of the 11 families were transported to anoth- 
er place aboard a Navy Lat. They took 
with them the thatch from their 26 houses 
along with the cismantled church and com- 
munity hall 

Less than six months later, on Jul, 
1946, a B-29 bomber known to its crew as 
Daves Dream appeared over the lagoon, 
and from its belly there fell an instrument, 
hurtling toward one of some 93 unmanned 
target vesselsata speed of {00 milesan hour 
At 34 seconds after nine o clock in the morn 
ing the device exploded at an altituc 
about300 feet. Fora wrathful moment then, 
it seemed a5 if the <un hac risen for a second 
time that morning. 

And then the world came to know about 
this istancd ancl its atoll, a place in the west- 
ern Pacific called Bikini. 

The testing of nuclear weapons in the Pa 
cic by the United States had begun. In the 
next i? years, more than 60 explosions 
would follow, most of them in the lagoon of 
Enewetak (Eniwetok) Atoll in the Marshal! 
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Islands. ()f the 23.set off at Bikini, there was 
one called Bravo, the most powerful bomb 
ever detonated by this country, The com- 
bined power of all the weapons fired! in all 
the wars of history would fall short of that re- 
leased hy Hravoover the 242 square miles of 
the Bikini lagoon. When the testing ended— 
when the tens of thousands of servicemen, 
technicians, and scientists had all left, when 
the ships of the target fleet had either sunk, 
called, or been towed away, when the shock 
waves stood the waters of the lagoon on end 
for the last time—BHikini island was still 
there with its coconut palms and pandanus 
trees, a testimonial, seemingly, to surviv- 
ability in nuchtar action. 


UT THE ISLAND and some of the 22 
others in the atoll were not the same 
then and are not the same now. Ka- 
Cia wave material remains In the enil, and 
atter two score vears the people of Bikini 
have not been able to return to their home to 
live. Rather, thes remain on asmall, isolat- 
ed island some 500 mile away, an island 
without a laroon, a mere cdot of land of 230 
acres standing naked to the sea. [ts name 1s 
Kili, the place where they live, and the old 
men and women there remember a way of 
hie that 1s now lost 
Rill, like Bikini and Enewetak, is part of 
the Vlarshall [stands EroOuUp) of Wlic roOneSs 1A. 
taken from Japan in World War I] and ad- 
ministered by the United States as a United 
mations trusteeship. DLivided into two 
chains, the Ratak (“sunrise”) on the east and 
the western-facing Kalik (“sunset’), the 34 
atolls and single islands of the Marshalis lie 
2.400 miles southwest of Hawa 
For the most part these are not Pacific ts- 
lands in the Gauguinesque sense of flowery 
bliss. [hese atolls, coral reefs built upon the 
slopes of sunken volcanoes, barely rise 
above the water. Many of them are like flag- 
stones in a path, trodden by violent winds 
and Waves, some under recurrent drought, 
others lush from almost daily rainfall 
Once, the Hikinians were expert sailors, 
tuking their outrigger canoes across many 
miles of water to Visit other islands in the 
atoll. They fished and gathered turtle eas 
‘Thetr other foods were coconuts and arrow 
root. With the disruption in their lives, they 
became landbound, and their seafaring 
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Route of the nuclear nomads 


TWAS A TEMPORARY MOVE, or so the people of 

Bikini thought in 1946, when they left for uninhabited 
RKongertk. Atoll, Within two years they were starving: 
many local fish were poisonous and coconuts scarce. 
Evacuated to a U.S. naval base on Kwajalein, they 
were moved eight months later to Kili, where about half 
ther numbers remain, The rest are scattered throughout 
the Marshall [slands, Enewetak (Eniwetok) Atoll, also 
used for testing, wos partly resettled in 1980 after 
radioactive soil and debris were removed. Bikinians 
hope such a plan may one day end their 40-year odyssey. 
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«| more money. more tood. You tell then 
five us a bie bank. Look at my hair, all 
white now: on Bikini, only black.” 
| when the airpiane comes tf 
Kuali, banking lazily to the left before thread 
ing-‘the eye of the needle between palms and 
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coral, there isa stir of excitement among the 
Bikinians. Except for the radio and periodic 
visits by a governmentsupply ship, itis their 
only link with the rest of the world. It also 
brings them new stocks of Fanta grape soda. 
In July of lost year the plane—then the 
oly operational one of the Marshall Islands 
airline—teft Kill with the mavor of the com- 
munity and members of the council amone 
the passengers. [he destination: Bikini 
They were returning not to stay but to be 





Rikini—A Wayoef Life Gost 


“For the eood of munkind,” Aikiniars 


left hore to nuke wiv for the Able and 
Baker atomic tests; American negotiators 
found the missionarv-educated bkoniarnrs 
expecially open to religious appects, Here 

an ddvance construction party of LS, Navy 
Seabees and Bikiniars Inads supplies onto 

a landing craft for the trip to Rongerik 


shown What the government is doing to 
make the island habitable. Most of them 
were elders who had spent their early years 
as fishermen and boatbuilders, and thev 
were the ones tor Whom the departure from 
Bikini in 1946 was most painful 

“Bikini not long now.” Lore Kessibuki 
looked out of the window, down to where 
the Pacific lay sunstruck and still. We had 
stopped at Kwajalein, the largest island in 
the largest coral atoll in the world ,-and were 
glad to be gone from there, for it is a place 
where outsiders are not made to feel wel- 
come. Kwajalein Atoll is where missiles 
land after being fired from Vandenberg Air 
Force Base, some 4,800 miles away in Cal. 
fornia. They are seldom far off target as they 
slam inte the lagoon or the sea nearby, un- 
nerving fish and bird, and prompting one 
person on the plane to observe, “| have no 
doubt that in the event of a war, the United 
States can knock the hell out of Kwaialein." 


HERE [3 no landing strip on Bikini, 
so we put down on Eneu, nthe south- 
east corner of the atoll. Noone lives on 
the 304 acres-of E.neu, and the runway dates 
from the nuclear testing period 
Tomaki Juda, the mayor and son of the 
late (href Juda, may have been the one who 
caught the first fish from the boat taking the 
telegation from Eneu to Bikini, It was a45- 
pound yellowfin tuna, taken on a handline 
with only a few strands of burlap for a lure 
Unfished for many years, Bikini lagoon 
Fave generously that day of its tuna and oth- 
er fish, all free now of radioactivity. The 17 
vessels in the target fleet that sank during 
the testing act as convention halls for marine 
life, including sharks in menacing numbers. 
Lore Kessibuki was among the first onto 
the beach. He is an old man, but he stood 
there with his back straight and his head 
tilted upward, like a visionary at a time of 
revelation, and said, ina whisper, “Bikini, 
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Bikini.” He was finally home, Hf only fo 
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heen reduced to acceptable levels. Howev- 
er, there may be quicker ways 
the island, and in the forefront of those seek- 
ing them is Dr. William L. Robison of the 


Lawrence Livermore National Laborator, 
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ments of Bikini,” Robison said. “Now we 
are looking at- possible remedial measures, 
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Clearly, the use of fertilizer would be les 
EXPensive and’ jess destructive. To take 
i? inches off Bikini’s 560 acrés could cost 
as much as 80 million dollars and destroy 
5 OOO trees and all the beneficial orzank 
matter now in the soil, Finally, disposal of 
the “hot” material w uid pres nis nro Diem. 
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For those reasons scientists hope that the 
soil will not be removed but rather that fer- 
tuizer will be apphed. Whatever the cost, il 
would be a pittance compared with the bil- 
lions of dollars spent to test the weapons 

“There is no question that we owe them 
rent, and we owe them renovation,” saicl 
Dr. Henry L Kohn, professor emeritus of ra- 
ciation biology.at Harvard Medical School. 
“L feel the United States owes it to Bikint's 
peopte to return ther atoll as close-as possi- 
ble to its original condition." 

Kohn is chairman of the Bikini Atoll Re- 
habilitation Committee (BARC), a group of 
scientists appointed by Congress to make 
recommendations on how to make Bikini 
livable again. He was among those who vis- 
ited the island last summer, when the Bikin- 
ins were there 





[RINT WAS SELECTED as the test 

. site because it 1s solated from sea and 

Bir routes; and because the winds in 

the atoll blow in predictable directions, 

thereby controlling the drift of radioactive 

clouds. But once the winds shifted at the 

time of a test shot, and because of that the 
Bikinians remain nomads after 40 vears 

Bravo was the first test of a deliverable 
hydrogen bomb, asurface shot detonated in 
1954. It was an explosion of about 15 mega- 
tons, or 15 million tons of TNT (the bomb 
exploded over Hireshima had a force of 
15,000 tons of TNT), making it the most 
powerlul weapon ever activated by the 
United States, A freight train carrying Bra- 
vos equivalent in TNT would span the 
North American Continent, 

The #rrant winds showered raclioactive 
pulverized coral and other material over 
# Vasl arta—perhaps 45 much as 50,000 
square miles. Those caught in the fallout 
Included some 250. Marshallese from the is- 
lands of Rongelap and Utirik: 28 weather 
station personnel on Kongerik; and 23 crew- 
men of a Japanese fishing vessel, the Daigo 
Fururyu Maru ( Lackey Draven. No. J), one of 
whom died of radiation exposure, To this 
day the tragedy of Bravo haunts the U. 5 
sovernment and its victims 

Had it not been for the power of the explo- 
sion and the shift in winds from northward 
Lo castward, Robison would not be kneeling 
down in the cirt of Bikint 3] years later, 
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eee snow’ —hits of radivactive ash and 
coral red Hongeiop Atoll when 
wins shift tod during the Bravo test in 1954 
Curious natives Tht ic Ved In it, even fasted it, 
and many—ithe Iroyt Kebenli (facing 
page)—suffered burns, He recovered, but 
three out of four children under tert later 
developed thyroid tumors: Lekoy Anjain 
(top) had hts thyroid removed, free of 
chung, by New York's Brookhoven National 
Laboratory in 1968: He died in 1972 
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examining vegetables and other crops being 
grown in an experimental garden. In one 
place the hot soil had been removed, and in 
another, fertilizer had been spread on the 
ground, Robison rose and squinted in the 
bright sunlight as he explained to the mayor 
and members of the Bikini council that sam- 
ples would be tested for cesium content. 

“Tt may be that we can get rid of some of 
the cesium by flushing salt water through 
the soil,” he told them. "We are experiment- 
ing with that." The Bikinians listened and 
said nothing. 

Also present were Dr. Frank L. Peterson 
of the University of Hawaii, a hydrogeolo- 
ist; Dr. Earl L, Stone, adjunct professor of 
soil science at the University of Florida; ane 
Dr. Arthur 5. Kubo, a nuclear and civil en- 
gineer at BOM Corporation in McLean, 
Virginia, all members of BARC and all ac- 
tive in working to decontaminate the island. 

The scientists share a deep concern forthe 
welfare of the Bikinians, but past decep- 


Nuclear 
scoreboard 


PHE ATOMIC CLUB 

| head one member—the 
United States—when 
testing begon in 1945, The 
Soviet Union muitde its 
debut in 1949, Since then 
four more players have 
joined the group, which 
through 1985 conducted 
1,525 Brown tests. 

Fallout from intensive 

otmaspheric testing 
during the 19503 and 
early ‘60s peaked in 1963, 
when it added some 7 
percent to the dase of 
radiation we receive 
naturally, The icredse 
today stands of less than 
one percent, thanks tn 
part to the 1963 Limited 
Test Ban Treaty signed by 
the UF, S., US.5.8., and 
Great Britain mat began 
the ero of underground 
Testing. 
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tions, contradictions, and confusion have 
left the people with an eroded sense of trust 

“We don't really understand these experi- 
ments,” said Kilon Bauno, at last. “The only 
thing we understand is that you poisoned 
our island and that Iam old, with not too 
many vears to live. So all we say is get us off 
of Kili and give us lots of money so we can 
live comfortably until Bikini is safe.” 

Laat the scientists take offense, another 
Bikinian added: “Tt's true that we do not un- 
derstand your work, but we do know that 
you Americans are very smart.” 


NW ANOTHER DAY we traveled by 
boat across the lagoon, over the 
* place where the U.S.S. Saratoga lies 
on the bottom, her flight deck only a hun- 
dred feet below the surface. The honored 
carrier went dawn during the second shot of 
the testing, settling upright on her keel, her 
planes still arrayed on the hangar deck. 
Then we sailed over the mile-wide Brayo 
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ari isl: nad ts beaches and birds and trees all 
fone to Vapor and dust 

As Wwe passed the islands inthe north of the 
atoll, sounding the ship's whistle 
the terns and Irom the 
the Bikinians spoke 


me times thes 


thd WC 
petrets rising 
among then 
‘ailed here. “If 
suncame up, we'd be here by mid- 
They knew the owneroat 
each parcel of land on each island, for noth 
Ing 6 More important to a Bikinian than 
land. In their culture a man without land is 
denied his dignity, his very reason for being 

Lhe Bikinians are a people with no writ 
ten history. [tis not certain where they origi 
netted, althourch the Mar 
Wotje is often cited as their ancestral home 
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as inferior by the lrermans and 
Japanese, who controlled the islands at dif 
ferent times until the end of World War I], 
Bikinians came to hold themselves t 

teem. Even amone other Micronesian 
were Considered backward, doltish 


They withdrew 


ow es 
sthey 


among themselves but 
rchained a tenuous link to an outside nmrory 
or paramount chief, (nly with the 
Ol THISSIOnaies if Loe eariy Dart Cif 


Labdine, 
urrival 
this century did they accept the teachings of 
others. Thev became staunch Christians 
OOON EF wn 

than 44-year-old Ralph Waltz from 
Kenominee Falls, Wisconsin 
came to Micronesia wit 





wy Eye 
Corps 
and staved on to marry a Bikinian and settle 
on bea juno, the ph al of the Mars indie For 
atime Waltz wed on Rall and came to know 
the NHuUntel that gripped the Peopie in ToeIr 
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exile, when the arrival of supplies was ce 
layed by heavy seas-and a shortage of ships 
and by indifference on the part o 
Territory 

“T was lving in bes iy al our in the morn- 
ing, hetold me, “and |] wasstilawake. Vou 
can't sleep when you're hungry. I heard a 
brearfruit fall to the rrouned from a tree just 
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‘destruction af 
aT of ite 
éwim to shore for he 
Thev 


fands all of this better 


behind my house. [ jumped up from my mat 
and tan to the tree, but the breacdfruit was 
Fone. Someone had beaten me to it," 

He went on to recall the tume that he and 
four Bikinians set out offshore in a sn 
boat to fish. “if we hadn't been so hungry 
we wouldn't have risked the trip im that 
boat," he sail, “The motor gave out, and 
Bikinians went into the water to 
op, They never made it 
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Pieces of red coral glistened in the sand, 
while giant turtles slumbered in the lee. The 
beach was heavy with flotsam, mostly fapa- 
nese Suntory whisky bottles (nol a message 
from a castaway in the lot) and mangled flip- 
flop sandals. There are no dwellings, no 
people ivingon Nam, and being there in the 
harsh sunlight, numbed by the solitude, 
gives cause to wonder if this isn’t the loneli- 
est place on earth. 

Namcovers 115 acres, Itused to be larger, 
but Bravo carried away a piece of it and the 
island of Bokonejen to its west. The nearby 
island of Bokbata was also blown away ina 
later explosion. 

“That island was-a patitry for us,"-said 
Lore Kessibuki, speaking of Nam. “We'd 
sail there and stay two or three days, and 
then we'd go home with turtle eggs. and birds 
and other things.” Even now, going back to 
Bikini, there was a 300-pound turtle on its 
back in a skiff being towed by our vessel. 
Someone suggested that the Bikinians re- 
lease the turtle, but the past had reached out 
to touch them, and they liked the feel. The 
turtle, they insisted, would go: with them to 
Kili when they returned. 


kini—time enough for Lore Kessibuki 

| to visit the graves of two of his sons: 

“They gota fever and died,” he told meas he 

looked down at the mounds overgrown with 

brush, There were markers on the graves, 
chiseled out of coral. 

Lore is the poet, the lyricist of the commu- 
nity, The evening before they were to go 
back to Kali, he «at in the old schoolhouse be- 
ing used as a dormitory and said to the scien- 
tists: “The thing f want todois thank-you for 
the work you're doing on this island, the 
ways vou are looking for to get ric of the poi- 
son in the ground. All the things you are do- 
ing are amazing to me. Justa little while ago 
l saw a beautiful cloud in the sky. Isaw that 
with my eves. With my mind I see America 
being thousands and thousands of miles 
ahead of all others scientifically, I see too 
that Bikini people added to America's ad- 
vancements in science by giving up their 
island, and so there should be an under- 
standing between Americans and our peo- 
ple. Well, I just wanted to say that.” 

He and some other council members then 


Tit would be one more day on Bi- 
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went outside to the heach, and, sitting there 
by a fire fed with driftwood, they sang their 
ones of love and sorrow. 

50 they left the next morning. It is likely 
that Lore and some of the other elders will 
never see Lhe island again. At the same time 
mast young Bikinians show littl sincere in- 
terest in going there. It may be, therefore, 
that_even if the cesium is removed, Bikini 
will remain abandoned. 

Those who were born after the 1946 evac- 
vation of the island have grown attuned toa 
world broader than the traditional social or- 
der of their parents. And, as wards of the 
U. 5. government since birth, they have be- 
come addicted to welfare. They are fed and 
housed, and their illnesses are tended to, 
moreorless. There is noturning back now to 
fishing and gathering for the Bikinians. It is 
too late. They lite Spam, 


buckshot rain pinging on the metal roofs, 

and the water lay in chalk-colored pools 
from one end of the mile-long island to the 
other. All around, the sea swells beat against 
the shore. Here and there pigs rooted in gar- 
bage thrown on the ground while chickens 
performed in their interminable fandango of 
walking and pecking, walking and pecking. 
Generators fed power to the houses in noisy, 
fitful surges. 

And everywhere there were children; the 
birthrate on Kili must be among the highest 
in the world. They have few toys so they 
squat in the sand and juggle pebbles. They 
walk with their mothers to the beach and 
watch as soiled diapers are discarded in the 
surf. Then they playin the water, imagining 
themselves as sharks and ships and madcap 
monsters risen from the deep. 

Shem Jamore, Toshiro Jelang, and Uraki 
Jibas stood tegether in a doorway and 
waved to the driver of a pickup truck pass- 
ing by. There are six pickups on Kili, and for 
a fare of a quarter a Bikinian can climb into 
the back and be driven around the island. It 
is a fine way to catch a breeze on a hot day, 
especially racing down the airstrip. 

“Richt here, where we are, is downtown 
Kili,” Toshiro said, laughing, “At that end is 
Chinatown, anc on the other end is the high- 
rent district.” 

There are no Chinese on Kili, and there is 
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no rent, high or low. Toshiro had meant to 
mock the suffocating confines of the island 
and the sameness of the 75 orso houses made 
of plywood and metal, There 
mentary school, a. And a restaurant 
that m cL ‘nat be Open on any Flven 
serve chicke hardh ever 
anything other than chicken and rice. The 
sfile of alcoh wd on the ishand, al 
though soda pop is available through a pro- 
cess laced with mystery and intrigue 

“You want a soft drink?” 
“it 1s very expensive, Seventy-five cents. 
And it may take some time.” After half an 
1 aTink appeared, but-not before fur- 
live consultations behind a water cistern 
T Mace clear 

loshiro and his friends Shem and Uraki 
are all loo young to have been born on Bi 
ni. They know little, ifanvthing, about sail 
ng an outrigeer canoe or te es coconut 
paln Ask them where they would like 
to live and they WALL, 
in Hawa 
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would they want to return to the island? 
LhOMETHING ELSE: An agreement 
with the tin States, throusch 
which the Bikinians received 20.6 
million dollars for resettlement, stipulated 
that they must find a place to live within the 
Niarshall [stands, Also, 
clear by @ citizens group on Maui that the 
people would not be welcome there. 

There has been other fi 
tion in addition to the resettlement fund to 
tasethe many hurts, but nothing like the 450 
nillion collars they are seeking in a lawswit 
as payment by the UW. 3S. fortaking and clam- 

Fing their atoll f 
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This action was scheduled 
to go to trial last October, butit has been de 
lived because of a major development in the 
status of Micros lesla a5 A trust territory 
Linder recently stened congressional lez- 
is latior i the Whar hal LI: slan =, to Which Bikj 
ni belongs, will become a” 
state, “indepencdentexcept 
fense. (This same surge toward political au 
tanomy Within the ‘Trist Territory will also 
create the Federated States of Micronesia 
Republic of Palau, and the Common 
wealth of the Northern Mariana Islands 
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uth most of its islanders favored 
reation of a new Republic of the Marshall 
Islands, a5 it will be called, 89 percent of the 
Bikinians voted against it. They are relu 
tant to break their strong tie to the U.S. fos 
fear the welfare will end 
Without the government food my dict 
Would be something like four crabs andl a 
scoop of rice ¢ach day.” saicl Tomaki fuda 
Alse, we would not teel comfortable if the 
Marshallese government was put in chara 
money. There are now many pro 
heneficial to the Bikini people art 
we have concerns that they may not con- 


@ r . 
ie under a conimact« 





y pee 
ii] CiLiy 





PT ais 


a free et a men 





Rikini—A Way of Life Lost 


banners 
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their numbers 
frown [rom the 161 who were taken from 
ihe iand in 1946 to more than 1,260 today, 
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“That's all you can flat outright say about it, 
If they sel me up a5 a guinea pig, why 
haven't they been around to check on me?” 

The people of Rongelap and Utirik caught 
in the fallout continue to have their health 
monitored and their illnesses treated by the 
Brookhaven National Laboratory af Long 
Island, New York, working as a subcon- 
tractor for the government. Dr, William 
Adams, who is in charge of the program, 
contends that there ts no medical reason for 
the people to have left Rongelap last vear. 

“Obviously, there was fallout over these 
atolls, and some residual radiation in the 
soil. But the radiation the people recerved on 
Rongelap since they moved back there in 
1957 1s less than if they had lived in Denver 
all that time,” 

Adams and other physicians travel to the 
islands twice a year to examine and treat the 
people. There are thyroid problems among 
the population, he said, and two pituitary 
tumors have been diagnosed. “A great deal 
has been made about malignant disease and 
the raciation exposure,” Adams said, “and 
while I donot want to make light of itat all, 
there are groups that magnify the horror of 


what happened, and that has led to such 
things as this exodus of the Rongelapese 
from their ancestral homeland.” 


AD THE TESTS of 1946 shown the 
naval fleet to be obsolete, useless asa 
war machine? Certainly there was 

nothing for the Navy to cheer about as five 
chips went to the bottomin just the first shot, 
while others burned with the hidden fires 
of radiation, But there were ships that sur- 
vived, ships that steamed from the scene 
after taking a battering unequaled in the an- 
nals.of fury atsea. Decision: too close to call. 

There was widespread ignorance about 
nuclear weapons at the time of the testing. 
Thus, the errors, the miscalculations, the 
orders that had sailors scrubbing the wooil- 
work of a ship to remove radiation while 
the brushes may have worked the poison 
deeper into the pores, The devices used to 
monitor radiation were inadequate in many 
cases; also the men sometimes took off their 
gloves in contaminated areas, necessitating 
removal of the outer laver of skin with acid. 

Yet, at the time of the first two tests there 
was not a single recorded death or serious 
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43 explosions around the lagoon at 


Enewetak left tons of hot debs and soil 
Lt took three vearstoclean the atoll, ata cost 


if 170 million tlollars, and the rug under 
which the dirt has been SWEEP. COMSISIS OF Ey: 
panels of concrete domed over a hote 30 feet 
stall there re 


main loose on Runit 160 ¢rams of plutonium 


cee} and 350 feet wide. And 
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oxides, amere thimbleful, bulenougcn ofthis 


toxic metal, its elemental form, to wipe 
out anentire population 

Kunio Joseph worries about the plutem- 
um, but he worrtes much more about hu 
EMpLY aspirin botth:. For the past six vears 
he has held the job of medical assistant on 
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Radioactivity will finger on Bikini wales 
the island of Enewetak. "T have run out o| is soil is decontaminated, That's the 
supplies,” he said. “I meet the plane ever wer elivered to the Bikini cour 
time It comes tn, hoping there is something Or, Willan . Robison (left), directo 
initiorme. | nwo to on Dirin. Pthe Rikon Atoll j lect OF Lawn 

es 
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Worms, anothe Arthritis, and a third Sca- frott heli in Dr. Robison’: riehy hand 
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island cied last vear. The infant mortalits 


rate in the outer Marshalls is at least three 


Hines 2s high as the United States average 
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More than 50 percent of the deaths last veal 
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were of children under five. Sm: 
im the floor 


for ¢ 


foam caskets are neatly stacked 


of a store on Majuro, 


weekend special 


as if on display 


THERE IS NO) DEATH on this 
Sunday morning in Kill. Rather, 
sameane is striking the empty steel 
that hangs from the old 
breadfruit tree in front of the church, stnk 
ing it with ao length of pipe to produce 


a sweet but muscled sound, like a requiem 
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[tis the call to church, and soon the Kiki 


nians are sencing up their voices to Zion, 


depression,” sang Lore he 


years ovo. His dream of rehurning burns brighter 
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the atell, and he believes that those who ruined his nome are 
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ible for the United States to do anytiineg. 


with a devotion in 
sone. It is then that the outsider comes to 
know a certain truth about these people, a 
necple at peace with their lives: There 1 
their souls, mre 


itin those womlen pews, fanning 


filling that small hall 


Tent Strenein vel i ory 


when thi \ 
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themselves and reaching deep for the pieces 


of voice that fit together in glorious barmo- 
nv—only then does the strength come tort 
so on this Sunday morning they are not 
Chey are once 
anid 


lclawine in the sane for 


Only SINGING And WoOrsnipiie 


aprain sailing their outrigfer canoes 
they are fishing ani 
turtle eges. They are fathers smiling as thei 
cons make their first climb to the top 


COLON Tree 


lt is not the sea that they hear outside, 
pounding Kili’s unprotected shores. It 1s the 
ghost of a lost culture calling out to them. [| 
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The Electronic Car has arrived. these electronic marvels. take care of you—and your 
Microprocessors control your The latest test equipment. electronic car. 

engine functions. Your heating #Because it takes a computer No one knows your GM car 
and air conditioning. Your lo know one, And the latest better than Mr. Goodwrench. 
radio. In some cases, even training. So he knows what to No one. Mr Goodwrench full 
your suspension system and look for, before he starts ling of genuine.GM parts 
brakes. looking. 6 ff ian GM Gogdwrench 


Mr. Goodwrench has the 
equipment to take care of— 


) Motor Oil, 
| Ask for it, 
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Coach him again. 
Call Germany. 


When you lived in Frankfurt, you carried him on your shoulders and ta 
him how to play soccer. And when you your your ane nephew promised to 
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The right choice. 


Generations of cooperation 


THE NEW YORK ZOOLOGICAL SOCIETY 
THE NATIONAL GEOGRAPHIC SOCIETY 











IKE OLD FRIENDS, institutions can have such enduring and fruitful associ- 
mation that itis only upon reflection that the richness of their intertwined 
pasts becomes evident. I was reminded of this when George Schaller recently 
shared with us some of the photographs he has lately taken of the remarkable 
animals that range the Tibetan Plateau. 
Tibetan antelopes, wild asses, white-lipped deer, and gazelles had rarely 
been seen by Westerners, even in photographs, until George began his work in 
what he calls a “high-altitude Serengeti” in collaboration with the People's 
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Republic of China. These animals are now under pressure from hunting and 
increased competition from domestic grazing stock. On top of that, thousands 
died of starvation last fall when a rare blizzard covered their normally wind- 
blown grazing range with a foot of snow. 

George Schaller is clirector of Wildlife Conservation International, adivision 
of the New York Zoological Society (NYZ5). He has been a contributor to this 
Magazine on such topics as lions, snow leopards, and pandas, the last most 
recently in the March 1986 tssue. He has been a recipient of National Geo- 
graphic Society research grants and isa friend to us. and to wildlife worldwide. 
The association of NGS and NYZS may sound like alphabet soup. It certainly 
has been mutually warm and nourishing and goes back at least 73 vears. (Both 
of us are approaching our centennials,) 

NY ZS is best known forits Bronx Zoo and New York Aquarium and, under 
current General Director William Conwwuy, has been a leader in redefining the 
concept of zoos’ role in the world of wildlife. 

When opened in 1899, the Bronx Zoo was much like others—a place to dis- 
play as many species as could be captured and caged. Vet as early as 1907, 
NY 25 was aleader in conservation by supplying nearly extinct American bison 
to reestablish wild western herds. 

The Bronx Zoo now re-creates habitats where animals live in dignity. 

















Zoos are becoming more like parks and parks like 
xoos, Most nmportant, wildlife will breed in such 
settings. 

Bill Conway points out: “Avery high percentage of 
all the remaining wildlife 1s going to be lost. A.small 
nercentage of that large percentage can be saved in 
7005. We are atiempting to pioneer in the develop- 
ment of the zoo a5 a new, municipally supported and 
onented center for international consérvation.” With 
some 50 conservation projects in nearly 30 countries, 
the NY ZS is in the forefront of that movement. 

It has been more than 50 years since our two soctet- 
ies jointly sponsored William Beebe of the NYZS5 in 
his exploration of the deep ocean from a “bathy- 


sphere” suspended at the end of thousands of feet of cable, In the 1930s even 
outer space was better known than that dark world. Beebe's descents may he 
the most spectacular exaniple of ourlong cooperation. It has continued in ways 
large and small, formal and informal. Bill Conway puts it this wav: “It has been 
along, happy relationship, in which we feel that the Geographic has been an 
cnormous stimulus and help tows, and we think we've been of value to the Geo- 
rraphic,” That savs it modestly. May itcontinue; we both have new work todo 
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you can engage the engine 
without engaging ina 
tug-of-war. 

An Automatic Decom- 
pression System makes 
the starter rope easier to 
pull. And that makes the 
whole business of mowing 
your lawn almost a pleasure. 

Our lawn mowers 
are designed with reliable 





Honda four-stroke, Over- 





head Valve engines’ that 
are more fuel efficient 
than comparable side valve 
engines. And they require 
considerably less main- 
tenance. 

So before you have to 
look at another uncut lawn, 
you really should look at 
a Honda. You'll find your 
néarest dealer listed in 
the Yellow Pages under 





“Lawn Mowers.” 
Once you consider a 
jelenaree youll see the tough: 


est part 1s passing one up. 
For optimum performance and safety we 
feted you read the owners manual 
eon peg Frog Hench 3 ae 
apr Mrit Armenican Hew 
Motor (Co, Inc. 
"Except HR iT and HR 2155 DAM. 

























— [RIS PODOLSKRY, Home Cvner, 
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air conditioners unique two 
speed compressor helps you 
use energy more efficiently 

In fact, it can cur your energy 
hills up to 43%, 







heating and cooling Systems 
will deliver outstanding per- 


expensive Db 
probably won't save in the long 
run. With up to-43% savings on 
energy costs, the Lennax 
Investments you can make in 
the quality of your home. 
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The idea that a wac 
ordinary. Which is why Sable smootiiing tho pasemene oF a 


is no ordinary looking wagon. —_ over the car as well as quiet- 
PF nbsing te ing the rice. 
only permits it to move easily Sable has front-wheel ec} 8 apo 

the airbutalsohelps drive, rack- Bnd-pinton steer: 12,000 miles. Acicts see this 
it hold the road. ing, multi-port fuel-injecter limited warranty at your dealer. 


For more information, Call toll-free 1-800-822-9292 
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THE 1986 PRESIDENTIAL SELECTION. 


For the first time ever the U.S. Postal Service has issued a complete Presidential senes 
of commemorative stamps, with 35 Presidential portraits pius a ew of The White 
House—36 stamps in ail. 

It's a unique educational review of 
the nation’s history—ana a stunning ewer i rg lea ad 
adaition to anyones stamp collection. ities | 

Ask for the complete Presidential cts Aig 
set at your post office. cty_—_sia to 
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Madrid 
Your articke on Madrid (February 1986) and 
Spain's return to democracy brings to mind that, 
thanks to Gen. Francisco Franco, Spain today is 
a democracy, [fit had not been for him, Spain 
would have been under a Communist dictator- 
ship, And thatis one dictatorship people cannot 
escape from. 
Alfredo M. Pectraza 
Cora! Gables, Florida 


Why call the Franco eran “longnight”? The pres 
ent “day” has brought to Madrid a tremendous 
increase of pornography, crimes of every sort, 
drugs in the schools and streets, unemployment, 
and all sorts of taxation, including income tax. 
Clement M. Iglesias 

Beaumont, Texas 


You gave this charming old city the recognition it 
has long deserved. El Escorial, the Prado, the 
Valle de los Caidos, the glorious cathedrals—vyou 
have successfully captured the splendor of a 
magnificent city with a beautiful history, 
Heather Linson 
Moline, [linais 
Tome there is no city in the world like Madrid. In 
1937, on the Jarama Front as a soldier in the 
Abraham Lincoln Brigade, I defenced the life- 
line running from Valencia to Macirid. ‘This vear 
in October the International Brigades will hold a 
SOth anniversary reunion-in Madrid. 
(Charies Nasser 
New York City 
The lack of any map forthe city was both notice- 
able and aggravating: 
Lerald Hosenkamp 
San Diego, California 


You refer to the problems that must face the city 
andits mayor. One of the gravest is the unexpect- 
ed terrorist attack. Vice Adti. Cristobal Coldn, 
pictured on page 175.—direct descendant of his 
namrsake—was killed by alleged Basque ele- 
ments in February. 
Emilio Ascaso 
Barcelona, Spain 


Thearticle deals unfairly with the beautiful mon- 
ument, the Valley of the Fallen, on pages 170-71, 
with the implication that the Spanish peopla dis- 
like it. The basilica is large and peaceful, the 
cross benutitully situated. The monument is to 
all who participated in the Spanish Civil War, 


regardless of nationality of politics: Many lovely 

structures were designed ancl built by despots 
(the Pyramids, for imstance). 

Cal M. O. Rowland 

Stuart, Florida 


Tormenting a frustrated and wounded animal 
until death ts greatness? To a matador perhaps. 
But to people who care for animals. it translates 
as unabridged horror! In consolation, it & my 
hope that this phote bas brought awareness of the 
cruelty of this sport. biti Andie 
Markerville, Alberta 
Grizzlies 
Tread withinterest “Grzr" (February 1986), Asa 
Sfyear resident of Wyoming T have “beat the 
bush” since nearly oid enough to carry a fishing 
pole and walk at the same time. The “great con- 
troversy” surrounding the grizzly bear amuses 
many a pative of this area. If a person doesn't 
know enough abut grizzly country to know that 
going there entails the risk of being eaten by one, 
then said person has no business being there in 


the first place. | 
Raliand D. Otto 
Powell, Wyoming 


Congratulations! Your in-depth article brought 
to light facts known by far too few. Since 1910 
ourtamily has lived at the edge of the Selkirk eco- 
svatem, the tien where most. grirely sightings 
have originated, Our Three Mile Creek area is 
scheduled by the Forest Service to be clear-cut in 
ISB7. So, good-bye grizzlies, good-byeelk, good- 
bye wolves, good-bye caribou, and good-bye 
moose. Where are our former “neighbors” to find 
anew home? Will they end in a zoo, die dur to 
starvation, or be destroved poaching a farmer's 


anlmnads 
sata Lorraine Lahr 


Metaline Falls, Washington 
Ndebele 
T found the article on the Ndebele (February 
1986) very enlightening. We often read of riots or 
shootings in the news magazines, but vour article 
gave real insight into the lives of the individual 
people invelved. kept being distracted, howev- 
er, by the pictures and information on the tradi- 
tional neck and leg rings worn by the women: I 
felt T hyd reacl this before and finally looked back 
until T found “Surma‘s Longe-necked Women” in 
June 1979. Le there a connection? 
John J. Balaban 
Skokie, [lineis 
No, Cultural similarities occur tirroawghoul! the 
world, sometimes wathoul any evidence of con- 
toel or exchange. 
Being 2 deep-rooted white South African with a 
lot of hope for my country’s future, | at once 
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(Color it red. With the paint so rich you begin to ee cay, ode ee ee 
Seraeteteetcomceir | “eta tapuabiaennstiits 
to go a 3- Sport Sure YOU Now, Sorts 

ee ee ne Cee wp au But machines like this don't come along every 
Then, opt for a set of dual-purpose radials on day...with enough size and muscle to give you an 
tough-looking 15-inch wheels. Choose your honest 10-hour day and still have plenty left over 
4-speed or available automatic gear-box. With the when it's time for a little fin. 

assurance that our famed Dodge 4x4 transfer Sa, sit up high. Enjoy the view. And be 

case offers low-range gearing low enough for the reminded that what surrounds and moves you is 





Dis E.Upten Queensland 


Sew Mex Inthe January issue you published remark: of th 
Rane renmer of Queensland, who attacked taco 
Banaras race Gnd poured shame on them, Asa former 
Thank vou very much for the article on Rana ected senator in my country and as an Aborigi 
[ts exquisite photograph tel, J eek to tell sour millions of reacderscur pet 
I LT ie C1 I iy sir john Bjelke-Petersen 
[bet heite- talker] contemptuous! ind patronizinen 


backed by the best mack warranty in America. trucks, we prove it. 
ey ae Backs Every Truck It Builds So get down to your Dodge dealer. Climb 
5/50 Protection, Standard. aboard te truck we bul sto you. And fel he 
We have so much confidence in the quality of the . 
trucks we build, we back them with the same 
warranty we give the cars we build. With our 
Standard 5 year or 50,000 mile Protection Plan 
Serr tanga eats Lily oe 
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Give 
tillit helps. 


whites catering to Ghicensiand Aborigines, thow- 
sands of whom are til) herded into ieolated re- 
serves, Where tev were rounded up and dumped 
fenerations ago when white pastoralists. like 
Hielke-Petersen wanted to appropriate their 
lands. Now clisease, rejection, and social clisinte- 
erution daily take a deadly toll and crush the 
hearts-of the living who-suffer such thrusts 
Weve Bonner 
Ipswich, Queensland 


The premier adds insult to imyury tn his reference 
to our people who fought with U.S, troops iin the 
Coral Sea Battle area, Aborigines were fully rep: 
resented by the Torres Strait Light Infantry Bat- 
talion as.a part of the Australian Infantry Forces. 
DD). BE. Derby 

Capalaba, Queensland 


Your writer states Premier Bjelke-Petersen has 
“hecome a folk hero, winning elections by laond- 
slides.” In the last election (1983) his party won 
38 percent of the vote, which means that more 
than #0 percent of the people did not vote for him 
or his party. He only remains in power by virtue 
of a gerrvmander that allows disproportionate 
representation in rural areas. Johisa farmer, and 
the National Party at one time was called! the 
Country Party 

LC. Thorsbome 
(airs, Queensiandd 


No landitide, and hero only te some, The remarks 
ofthe premier so offended (hicensland Aborigimai 
leaders thal they hove announced Lhe formation 
ofa political grouptolebly and possibly fell can- 
didates in the next state election, 


Challenger 
The recent heartbreaking launch of the spare 
shuttle fed me to your March 1981 issue with its 
excellent presentation “When the Space Shuttle 
Finally Flies.” Rick (sore anc staff put it all to- 
gether: see page 332 fordetails of the external fue! 
tank 

Curl F.. Yarvac 
Youngstown, Ohio 


Let we dwell on the scientific and technological 
advances that have benefited our society, and the 
néed to continue our quest for the betterment oF 
oll mankind. I recommend a special issue on the 
sitive aspects of OUr space program 
Dennis K. Felis 
Evansville, Inciana 


Letters shonld be addressed to Members Forum, 
National Geoerapiac Magazine, Box 37444, 
Warhtineion, OC. 20003, and sheuld inciide 
venders address aad telephone number, Nol ail 
letters can be sued, Those thal are will often be 
edited and excerpted 


Notional Geographic, June (98 
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WT DAT TIYHYyT INTRODUCING THE COMFORT 
yl ma) ir. || | , | OF AIR CONDITIONING THAT'S UP 
7; 050% MORE ENERGY EFFICIENT. 
STAN sence 
tne 2) en obo amt your home* And the Al, LN) air 
pners wet Al, T|0O Westherron ul DLN qThe mith a 
TO THE HIGH Ve manunicturer § 10-year timited warranty on Ube-compressir 
Pr tection thats twice as jong as most of the others. Warranty 
letails available ur authored Trane dealer. But that’s — 
A OL LE, T art se ry r Pe fr TT ees Ta 
COMFORT « ies nen ' , a 1 1 nt Py a 
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New Power. New Comfort. New Technology. 
New Yorker. 


The 1986 Turbo New Yorker is the most de- 
sirable Wew Yoreer ever Ths is the luxury car 
that.defines the nev technology of arrving, and 
reflects Chrysiers commitment to make (Made 
IN. America Mean something again 

Here is the configence of acivanced frant- 
wheel drive for better traction on slippery 
SuTT aces 

Here is the option of turbocharging. Once 
you feel its power you'll never go back to a V8 
engine agai, (Or, if you preter, you may Nave 
Chrysier’s new 2.5+iter fuel injected engine, 
Standard for 1966.) 

Here is the luxury of more standard fea: 


tures than Buick Electra. You enjoy automatic 
transmission, power steenng, power brakes, 
Dover WINCOWS, POW Er mirrors and new, wider 
50/50 pillow style seats among your comforts. 
And here is Chrysiers commitment to you: 
your Nev Yorker is backed by the 5-year o 
50,000-mile Protection Plan* on engine, power- 
train. and outer body rust-through, Ever your 
turbo is protected. ———4 
Chrysler invites you to discover | _ 
the new technology of anwing. fest =| ¥ 





drive Turbo New Yorker at yourlocal = | Chrysler 
Chrysier-Ptymouth dealer, where pur- 
Dia ce 


chase or lease may be arranged 


ch ‘par C Sap we 


THE COMPETITION i§ GOOD WE HAD TO BE BETTER. 
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Burke up for safety 





CHOOSE YOUR 
| PLEASURE. 











From the Standant Bead to 
a= the SAS Mtraceh lovyota 

= : Rivest VOU a loa) of et eee 
| i ] y z 

? 9 . over a diovan 427 modals 
SONG), inthe the ony 
Long Bed Airaced mvasaile 
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THE NUMBER ONE 
TRUCKS FOR PAYLOAD 
AND PLEASURE. 





[he loyota standard Bed packs the Gejgest standard 
payload in its class... 140 lbs! But Number One carries 
more went wna lot of areas. Since loyota introduced the 
while idea: of sport trucks yaar ago, iey continue to 
lead from strengths like the SASS standard 116 ho 24 ter 
NOWeMOuse...8nc Ihe Oy Gas TUCK In By Cass 
Small wonder Toyota Trucks are number one in compact 
truck sales” and camer satisfaction” Wore payload 

hore Olaasure And more 
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: 
b 50 PREITCE TI J SCAM EAT . 
e 2.2 liter EFI e Front center 
| :, engine. console with 
e Precise power storage 
steering and box. 
| _- ll , 3 brakes. « AM stereo/FM 
FAMILY SEDAN e Front-wheel drive. stereo. 
WITH THE HEART ooo SER 
Af | ie A suspension. mile Protection 
OF A SPORTS CAR. -Fisiceentexe Pian: 
Ellesse Imagine! A sports 
Ifyou're inneedof  # Tinted glass all car, A family 
a family sedan, but around, sedan. You can 
your heart's ina ®e Hatchback versa- = get both for 
sports car, take tility and folct just $9 426"* 
heart. Because down rear Just see your | 


Dodge Lancer is the | | 


Dodge Dealer 
family sedan that's «© Tachometer, 


about buying 








hidden a sports car gauge alerts, or leasing* 
inside, Standard message a new 
features include: center. Eipecs 
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AN AMERICAN 
REVOLUTION 








Winicdjeger Coners. Sea se Sy SG Jere Peed mr ee et chee wafer Pacha Weases. Hess re ay 
“Blue let Ae ree acieactioes, fae ae ‘he eenalior! hayes Shydedd 4 fee! altel cet it =a f 
ALICALE ur re He SAE TY 


On Assignment 





HE SUBJECT WAS LIFE, though not 

exactly as we know it, when Sweden's 
Lennart Nilsson (below, at right), master 
of photomicroscopy, beamed in onamicro 
cosm for this month s article on the immune 
system. What Nilsson actually produced, 
with the help of his longtime friend and 
collaborator, Tan Lindberg, at lett, was a 
remarkable photographic documentary il- 
lustrating the unceasing struggle within the 
human body to preserve life. 

The kev to hie success wae a powerful in- 
strument, the scanning electron Microscope 
SEM), which-uses electrons rather than 
light waves to produce images of far greater 
depth of field and resolution than any light 
microscope, Providing magnifications of 
from 10-to 100,000 times, the SEM enables 
Aw iisdon to pursue his life's work, which 1 
“to show whal & won- 
derful creature is the 
human being’ —rignt 
down to the cellulur 
level. 

Clinical and foren- 
sic pathologist for the 
Swerish government, 
Lindberg works at the 
Karolinsku Institute 
in Steckholm, where 
he prepares the speci- 
mens—cancer 





cells, 
viruses, damaged tis- 
sue—for Nilsson to 
photograph. The in- 
stitute, which awards 
the Nobel Prize in 
Nlecdicine and present- 
ed Nilsson with an 
honorary doctorate in 1976, provides. Lind- 
berg with a wealth of scientific resources. 
He obtains samples from the institute 4 sur- 
vical theater and keeps them alive for clays 
under controlled conditions 

During extensive preparation, a spect- 





men is first coated with a fixative solution 
that “freezes” the sample instantly. Then tt 
is dehydrated and coated with an ultrathin 
laver of gold to improve its conductivity. In 
a Vacuum chamber at the base of the SEM, 
the prepared sample is bombarded with 





electrons, whith bounce affthe gold i oAting 
back to a sensor that converts electrons to 
électronic signals. These signals are ampli- 
fied and sent to the SEM’'s screen, where 
they form an image. Nilsson studies such 
Images for weeks, even years, Viewing one 
specimen after another and waiting for the 
clement: of a story lo cMmerge, 

“Lennart never gives up,” says Lindberg 
af his friend's legendary diligence. “He will 
respect mo hours to get the picture le 
wants.” Of their collaboration he adds, 
“Lennart is the artist.” Their partnership 


began 20 years avo when they first teamed 
wp for articles on fetal development and 
heart disease for Life magazine. Sincethen, 
they have produced a number of highly ac- 
claimed books and films, including a 1984 
Emmy winner, “The Miracie of Life.” 
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Wildlife as Canon sees it: 
A photographic heritage for all generations. 


A ground-nester with a spirited save it and the rest of wildlife maintain valuable kagu habitat. 
courtship dance but limited Keserves and parks can help Captive breeding may one day 
capability for flight, the kagu supplement the wild population, 
COMprises a UNque genus and But for the present, information 
family of birds. If disturbed, this is urgently needed about the 
shy bird will tun away quickly kagu, Restricted to inaccessible 
and often stop abruptly, turn, forests, kagus are almost impos 
fling cut its wings in an attempt sible to observe in the wild, and 
to startle the intruder, then scientists have to rely on such 
resume running. Threatened by methids as radic-tracking to 
habitat loss and preyed upon by obtain the needed data. Not only 
dogs, wild pies and other anima can photography assist in these 
the helpless kagu faces.a very | . efforts, but it can promote a 
uncertain Tuture Jap The worlds most | eTeater understanding of this 

NI, thing could bring back the oe bttelligantly designed SLA camera fascinating bird. 
kagu should it vanish completely, And understanding is perhaps 


And while phot wraphy Can Can OT} Fe Single Mose in [x rian fact if 
record it tor postenty, more im In saving the kagu and all of 


portintiy photography can help Images for all time wildlife 
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Face savage sharks in “Caged i in Fear” 
on National — ic EXPLORER. 


Plunge deep into Australian waters to here's more cable TV excitement in 
test a sharkprow! cage. There's nothing te You'll go skydiving in China... watch 
between you and the prea whites but a Yoenctian ghasst ines CYesait MISteTpicces 
thin grid of steel! Brave the lethal waters and meet rugged Canadian lumberjacks 
on June | at 8405 p.m. ET". Jf feiees The adventures continue every weer 


comrage only on Supersiation UW PAS! 


EXPLORER Superstation 


Sundays at 8:05 p.m. ET Great AMERICAN TELEVISION 
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« Whirlpool 
Corporation, we were 
building our washing 


machines with one simple 


idea: Make them right, on 
don't make them at all 
(Jur promise to you nas 
always been simple, toa 
Bulla and sell ont, 
ocd) CHuality, 
honest 
appliances, 
designed to give 
WOU WOUr Moneys 
worth, anc 
stand behine 
them with 
pride, 
loday, that 
promise comes 
WIT) @very One 
of our full line ot 
Whirlpool" 
quality home 
appliances. And 
a lot more 
Expert advice is 
always as close 
as your phone. 
Whirlpool was the first in 
the industry to provide 


Upton Machine 


Every day, we live up to a promise 
made 75 years ago. 


| F 1911, long 


customers with a toll-free 
Co0l-Line® felenhone ser 
vice? which puts you in 


contact with an appliance 


expert who can help with 
any questions or prob 
lems. We also have 42 
Consumer Attairs olfices 
located around the coun 
try to respond quickly 


WIth aclelitic Mal assislince 


of information that vou 
ment need. 










Service you can 
count.on 1s available 
coast to coast. 

It you should ever need 
service on a Whirlpool 
appliance you can count 
on one ot our authorized 
Tech-Care® service com 
panes. Youll tind them in 
the Yellow Pages, They're 
the experts on making 
sure your Whirlpool 
appliance is repaired the 
rreht way 
Althouen 
the Whirlpaal 
CoOMmmitment to 
quality hame 
cd LJ area) io 
began 75 
Years apo, 
we think of i 
as Only a 
beginning. We 
plan to be still 
building qual- 
ity apphances 
and standing 
hehind them 
Po Years trom 
nov. And that’s a 
promise 
*Call 800-253-1301. 
In Alaska and Hawai, 
PAS 4-1 LT. In 


Michigan, 800-632-2245, 


Making your world a little easier. 





We breed, raise and 
train these loval and 
intelligent dogs to 
become the * . ‘eves’ "te ie the 
blind. And we train the 
blind to work with these 
dogs and thus become inde- 
pendent, active, productive 
and happy human beings. 
All this at no cost to them. 
Contributions trom concerned and 
caring eed make it all possible. 
Please help give eves to the blind. 
Send vour tax- -deductible contri- 


UTIONS to... rr 
[ S eo 


Guide Dog Foundation For The Blind, Inc. 


F 
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True or False? 


America now has 





100 operating nuclear power plants. 


t's truc. 

The one hundredth 
plant started producing 
electricity earlier this 
year, bringing us all 
alittle closer to real 
energy independence. 


Nuclear energy has quietly 
become the United Stares’ 
second leading source of elec- 
tacity, behind coal, 100 oechear 
plants in 32 states now supply us 
with more electric generating 
capacity than the whole country 
had in the carly 150s. 

These plants are also reducing 
the United States’ dependence 
on forcien ail. 





More nuclear energy 
means less imported oil 


Nuclear fucland the clectric- 
Ty it generates fight forcign 
energy dependence, because 
they are cooniuiical substitutes 
for oil. In fact, OPEC admits that 
nuclear plants have perma- 
nentiy hurt its oil business, 

Without nuclear power, U4. 
oil imports would be much 
higher—and so would the price 
of clectriciry, 

List Year America imported 
about 5 million barrels of oil 
every dav, That cost us close po 
ahillion dollars a week 


All thet money leaving the 
country worsens the trace 


deficit. And if oil prices keep 


going down, it will be tempting 
One again oo use more oll and 
import more. Which wiil make 
us ¢ven more dependent on 
other countries energy 


MORE ELECTRICITY 
FROM NUCLEAR ENERGY 


en 1 1s. 
| nicer. 15. Cape il Free | 
With: fOO planes: reine’ cynerrattrrg, 
nuclear generated electricny ix 


America 5 fastest grouting megicur 
ener eMOrCE 


Electricity needed 
for economic growth 
When the 1.8. economy grows, 
i-creates new jobs and a betier 
standard of living. But that 
electricity, 
We are an electrified society: 





Since the first Arab oil embargo 
in 1974, America’s consumption 
of clectricity has gene wp by 
36% (which closely parallels the 
econonty's 34 1 growth during 
the sume perincd) 

Burt the use of non-electric 
ehergy¥—the direct burning 
of coal, oil, and natural gas— 
actually went down by 
neariy 14 5b., 


‘eaclent slectricey 


It's been over 25 yeurs since 
America’s first commercial 
nuclear plant started up. Today, 
with-almost 1,000) reacter-yeirs 
of Opcrating experience in the 
LS., the safery record of nuclear 
power ts seocndl to more. 
Without fanfare but with 
much success, it continucs to 


give us clectriciry for our ecur- 


omy s growth and our country’s 
Chergy FeCUricy: 

_ for 4d free booklet on 

energy independence, write to 

the tis LS. Committee for Enereyv 
Awureness, PO. Box 1547 
(oe 14), Ridgely, MD 21GK1, 
Please allew 4-6 weeks for 


delivery. 


Information about energy 


America can count on 
TS COMMITTEE POM ENERCY AWARENESS 


